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BDOMINAL general systemic 
symptoms may be produced by either 
functional disorders or organic disease of 
the small intestine. Unfortunately the pos- 
sibility that this important division of the 
digestive tract may be at fault does not al- 
ways come to the mind of the clinician. 
Aside from exploratory laparotomy, the 
only means of investigating this possibility 
is by barium examination. As in so many 
other medical procedures, the results de- 
pend upon the care and attention to detail 
with which the examination is conducted. 
The purpose of this paper is to discuss 
certain technical aspects of the roentgeno- 
logic examination of the small intestine as 
they have appeared in the course of my 
personal experience. 
METHODS OF EXAMINATION 
The objective of the examination is to 
make visible the entire length of the je- 
junum and ileum, sometimes called the 
mesenteric intestine. Several methods of 
examination have been used, but the sim- 
plest one is to have the patient drink a 
barium preparation and take a series of 
roentgenograms as the opaque material 


passes along. This has come to be called 
the small intestine study and will be dis- 
cussed further, below. Before barium is 
given, a preliminary roentgenogram of the 
abdomen should be made in the supine 
position. 

Kor the small intestine study some work- 
ers prefer to give the barium preparation in 
two parts, one-half or one hour apart. The 
advantage of this as a routine is not ap- 
parent. In some cases it is necessary to re- 
view a portion of the upper part of the 
jejunum because of a puzzling contour, in 
which case a second portion of the barium 
preparation should be given. 

A “rapid” method of examining the in- 
testine was proposed? which consisted of giv- 
ing an ice-cold suspension of barium sulfate 
in normal salt solution, followed by 8 oz. of 
ice-cold normal saline solution. This pro- 
cedure is said to make visible the entire 
length of the intestine in a very short time. 
Inasmuch as the objective of the procedure 
is not speed in itself but accurate observa- 
tions on the morphology and physiology of 
the intestine, the need for this “rapid” 
method is not apparent. 

The small intestine enema is given by 


* From the Department of Radiology, University of California School of Medicine, Los Angeles, California. 
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passing a tube into the proximal loop of 
jejunum and then allowing a barium prep- 
aration to flow into the intestine under 
fluoroscopic observation until the opaque 
material begins to enter the cecum. When 
an abnormal contour is suspected, spot 
films are made, and finally one or more large 
roentgenograms of the abdominal area are 
taken. 

A procedure sometimes called a Mil/ler- 
Abbott tube study’ may be used if obstruc- 
tion with or without ileus is suspected or if 
unexplained bleeding from the intestine has 
occurred. In the former case, the tube is 
allowed to progress until the inflated bal- 
ioon encounters an obstruction beyond 
which it cannot pass (Fig. 1). In the pres- 
ence of bleeding, a specimen of the intes- 
tinal contents is withdrawn through the 
tube at intervals of approximately a foot as 
the balloon moves downward and is tested 
for occult blood In either case, when the 
tube is arrested or when blood is found in a 
specimen, a barium preparation is injected 
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through the tube into the intestine with the 
patient on the fluoroscopic table and spot 
films are taken of the barium-filled loops. 
The opaque material is usually permitted 
to flow caudad to outline the constriction 
or the kink if an obstruction has been 
encountered. If, however, the cause of in- 
testinal bleeding is under investigation and 
a positive specimen has been obtained, it 
is advisable to inflate the balloon  suf- 
ficiently to block the lumen and thus to 
force the opaque material cephalad (Fig, 
2). The tip of the tube may have passed 
distal to the bleeding point. In 2 cases, 
this maneuver disclosed a bleeding car- 
cinoid which had escaped detection by the 
routine small intestine study. The tube 
with the inflatable balloon is better for 
diagnostic purposes than the single lumen 
tube. Obviously, the Miller-Abbott tube 
study is different from the small intestine 
enema. 

In rare instances, reflux through the 
ileocecal valve in the course of a barium 


Fic. 1. “Miller-Abbott tube study” with flow of barium beyond the tip. A sixty-five year old woman was admitted 
to the hospital with mechanical ileus. The Miller-Abbott tube was inserted; the intestine was deflated. 
After the progress of the tube was arrested, barium was injected beyond the tip which disclosed the ob- 
structing lesion (arrow). On the concave side of the knuckle, the mucosal folds are intact. On the convex 
side, the mucosal folds are absent, suggesting destruction of the mucosa by malignant disease. Operation 
disclosed carcinoma of the ovary with peritoneal metastases, one of which invaded the serosal side of a 


loop of ileum. 
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enema may disclose a lesion of the terminal 
ileum which should not be overlooked. 
However, this is not the method of choice 
for the examination of the terminal ileum. 


OPAQUE MATERIAL 


Barium sulfate is the opaque material 
ordinarily employed. Many different prep- 
arations are available. A suspension of 
barium sulfate crystals in water or normal 
saline solution is often used. Under certain 
conditions flocculation occurs, with the 
crystals apparently stuck together rather 
than dispersed evenly over the adjacent 
surface of the mucosa. Sometimes fairly 
large masses of barium are formed. 

The mechanism which produces this 
flocculation is not understood. It is un- 
doubtedly caused by the contents of the in- 
testine and has been attributed to mucus. 
Inasmuch as mucus is always present, the 
question arises as to whether this effect is 
related to the quantity or to some unknown 
quality of mucus. Flocculation may occur 
as a result of emotional disturbances. It 
may appear and disappear in an individual 
during a period of an hour or two for no 
obvious reason. Whatever may be the 
cause, it is important because it can make 
the detection of organic disease of the 
small intestine (Fig. 3, 4 and &#) difficult 
or impossible when the opaque material is 
separated into masses and does not outline 
accurately the inner surface of the intestine. 

Commercial preparations of barium sul- 
fate are available which prevent or at least 
retard flocculation. Many years ago the 
possibility that allergic reactions might be 
induced by the gums, flavoring or sweeten- 
ing materials used in these commercial 
preparations was suggested.’ For this 
reason either tap or distilled water was used 
as the suspending medium. Experience has 
shown that this possibility is remote and 
has not the immediate practical impor- 
tance of flocculation itself. 

Flocculation occurs with sprue and other 
nutritional disorders and for this reason 
some observers prefer to use preparations 
of barium which can flocculate. However, 
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Fic. 2. “Miller-Abbott tube study” with reversed flow 
of barium. A woman had repeated intestinal 
hemorrhages. The routine examinations of the 
colon, the stomach, the duodenum and the small 
intestine failed to disclose an abnormality. The 
Miller-Abbott tube was inserted. As it passed 
down, specimens of intestinal contents were re- 
moved and tested for blood. When a positive test 
was obtained, the balloon was deflated and the 
patient was brought to the fluoroscopic room. Be- 
cause of the possibility that the tip might have 
gone beyond the lesion, the balloon was inflated 
with 30 cc. of air to block the lumen. The injected 
barium was forced cephalad and it outlined a mass 
(arrows) on the lateral side of a loop of ileum which 
proved to be a carcinoid. 


this phenomenon is nonspecific and occurs 
with many different conditions including 
malignant disease of the small intestine and 
emotional disorders. At the present time, 
to know that flocculation occurs is not help- 
ful in the detection of organic diseases of 
the intestine. However, when the mechan- 
ism by which flocculation is produced is 
eventually elucidated, it may prove to be of 
diagnostic importance. 

Water-soluble opaque media such as 
urokon are useful for examining the esoph- 
agus and stomach in selected cases, par- 
ticularly in infants. They do not outline 


967 
> 
} 
> 


968 


Ross Golden 


December, 1959 


Fic. 3. Flocculation of barium in the intestine. (A) Flocculation of barium which prevented the detection of a 
malignant lesion in the ileum. The opaque material is collected in masses of various sizes and does not out- 
line the inner surface of the intestine. The narrowing of a loop of ileum low in the pelvis was thought to 
be the result of flocculation. (B) Nonflocculating barium, one week later, which disclosed evidence of 
mucosal destruction (arrows) in the ileum. The lesion was caused by Hodgkin’s disease. 


the mucous membrane of the small intes- 
tine satisfactorily. This is apparently the 
result of the high osmotic pressure of the 
medium which causes a rapid passage of 
fluid from the wall into the lumen of the in- 
testine. 
THE SMALL INTESTINE STUDY 

The amount of barium usually given for 
the routine examination of the stomach 
and duodenum is sufficient to visualize the 
small intestine. About four ounces by 
volume of the dry opaque material and 
about five ounces of water, making a total 
of about eight ounces, have been satis- 
factory in my experience. Some observers 
use more opaque material; Marshak‘ pre- 
fers to employ about twice that much, 
roughly sixteen ounces. This seems to 
cause more overlapping of the loops, par- 
ticularly of the lower half of the intestine, 
without obvious gain in accuracy. The 
opaque material supplies a mechanical 
stimulus to the wall of the intestine and has 
something to do with the motor response. 
Therefore, to keep conditions standard, 
the same quantity should be used routinely 
for each patient. 

The small intestine study, because it is 


relatively simple, is usually done first, and 
usually suffices to solve the problem, but 
may be followed by more complicated pro- 
cedures if they are indicated. After fasting 
overnight, the patient is given a suspension 
of barium sulfate, preferably a nonflocculat- 
ing preparation, and the routine investiga- 
tion of the esophagus, stomach and duo- 
denum is carried out. About fifteen minutes 
after the barium is taken a roentgenogram 
of the entire abdomen is made with the pa- 
tient standing erect. If he is unable to 
stand, this roentgenogram is made in the 
supine position. About a quarter of an hour 
later, the half-hour roentgenogram is taken 
in the supine position. The time interval of 
these roentgenograms should be indicated 
by lead numbers. Following this, additional 
roentgenograms are made at half-hour in- 
tervals until the examination is completed, 
unless a change in the routine is indicated. 

The roentgenograms should be processed 
immediately and inspected. This enables 
the observer to vary the basic routine or to 
examine a portion of the intestine with the 
fluoroscope. 

The transit time in the majority of indi- 
viduals is between one and three hours. If 
the barium has not entered the cecum in 
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four hours, a food stimulus is given. It has 
been my custom to give the patient a glass 
of milk. If milk is not available, cold water 
mav be tried. However, it is better to use 
the same stimulus routinely. The stimulus 
should be given with the patient in the 
radiologic department because the response 
varies considerably in different individuals. 
The response may be sluggish or even ab- 
sent, for example, in sprue. It may be very 
rapid and vigorous, so that the ileum may 
empty itself in a relatively short period of 
time. This could result in failure to detect 
disease of the lower ileum, cecum or even 
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ascending colon. 

An important part of the examination is 
to visualize the terminal ileum and the 
cecum, to determine precisely the location 
of points of tenderness, and to establish the 
presence or absence of a mass and its exact 
anatomic relationships, mobility, etc. If 
this is not accomplished, the value of the 
examination is greatly reduced. 

Pressure films of the terminal ileum and 
cecum are necessary to disclose the mu- 
cosal pattern. Without them an abnormal- 
ity (Fig. 4, 7 and B) such as nonsclerosing 
ileitis may not be disclosed. During the 
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Vic. 4. Abnormality of the lateral margin of the terminal ileum disclosed only by pressure spot roentgenograms. 
(4) The terminal ileum without pressure appears normal. (B) Two spot roentgenograms with moderate 
pressure show two small projections (arrows), probably tiny diverticula, on the medial side. 
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fluoroscopic, spot-filming procedure, it is 
advisable to rotate the patient slightly, 
both to the right and to the left, to change 
the portion of the wall in profile ‘and to aid 
in uncovering a loop of ileum overlapped by 
another. The cecum or proximal portion of 
the ascending colon may be obscured by 
superimposed barium-containing portions 
of the ileum. This occurs not infrequently 
in obese individuals with a lax abdominal 
wall and may occasionally be the result of 
pericecal inflammation involving both ce- 
cum and ileum. In one instance (Fig. 5, 4, 
B and C) the cecum was obscured by over- 
lying loops of ileum in a woman with amebi- 
asis of the cecum. Only by considerable 
rotation to the left could the deformed por- 
tion of the cecum be uncovered; by this 
means the possibility of amebiasis was sug- 
gested, later proved by demonstrating the 
organisms in the stool, and by appropriate 
treatment the patient was relieved of pain 
of seven years’ duration. This maneuver is 
best accomplished under the fluoroscope 
where the exact relationship of the loops can 
be seen and, when the optimum position 
is attained, recorded on the spot film. 
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HIGH VOLTAGE TECHNIQUE 

The importance of high voltage roent- 
genograms to disclose polyps in the colon 
was demonstrated by Gianturco! several 
years ago. Following his lead, for several 
years I have been using the highest avail- 
able kilovoltage for the examination of the 
stomach and small intestine. With _pres- 
ently available equipment, 120 kv., a filter 
of 3.0 mm. of aluminum or 0.1 mm. of cop- 
per,and 16-1 Potter-Bucky grids can beused. 
With fast films and intensifying screens, 
this reduces the amount of radiation ab- 
sorbed by the patient’s body in comparison 
with the absorption which occurs with the 
lower kilovoltages ordinarily used. Even 
higher kilovoltages are desirable and un- 
doubtedly will be available in the not too 
distant future. 

Higher kilovoltage roentgenograms dis- 
close the margins of overlapping loops of in- 
testine which are usually obliterated by the 
superimposed barium shadows. Mucosal 
folds can be traced across the intestine 
where, with ordinary kilovoltages, they are 
visible only on the margins if no barium 
shadows are superimposed. This gives a 


Fic. 5. Abnormal cecum uncovered by rotation of the patient. (A) A supine roentgenogram fails to show the 
cecum because of the overlying shadows of the terminal ileum. (B and C) Two spot roentgenograms with- 
out pressure were taken with the patient rotated different degrees toward the left. This rotation uncovers 
the cecum and shows the abnormal portion of the cecum (arrows) medial to which is the normal terminal 
ileum. 

A middle-aged woman from the West Indies had unexplained intermittent pain in the right lower 
quadrant increasing in severity for seven years. Exploratory operation was under consideration. The 
demonstration of abnormality of the cecum with a normal terminal ileum suggested inflammation of the 
cecum alone. This is consistent with amebiasis. Amebae were found in the stools. With appropriate treat- 
ment the pain of seven years’ duration disappeared. 
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more accurate impression of the condition 
of the mucosa. Small masses arising from 
the mucosa can be more easily demon- 
strated. 

The exposures should be made in a small 
fraction of a second to eliminate the blur- 
ring of peristaltic movements. 

Usually, the highest available kilovolt- 
age cannot be employed with fluoroscopic 
tubes but it should be as high as possible. 
The filter over the fluoroscopic tube should 
be heavy, as described above, and the dis- 
tance from the target of the tube to the top 
of the table as long as possible. 


NONOPAQUE MATERIAL IN THE 
INTESTINE 

The combination of nonflocculating 
barium preparations and high kilovoltage 
roentgen rays discloses nonopaque ma- 
terial in the small intestine which with 
former techniques was not visible. This ma- 
terial (Fig. 6) may appear as finely divided, 
almost granular, particles or as larger, oval 
or rounded masses, up to about 1.5 cm. in 
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diameter. These masses have a sharply de- 
fined rim of barium density about them. 
Singly, they, at first glance, suggest a poly- 
poid mass with a smooth margin. However, 
they never appear in profile along the mar- 
gin of the mucous membrane and _ never 
interrupt the shadow of the mucosal 
border. Furthermore, they are usually 
multiple. The best hypothetical explana- 
tion for them is masses of mucus but their 
composition is unknown. Similar shadows 
can be produced by globules of mineral oil. 

Nonopaque material in the intestine is 
not seen in the majority of patients. Why 
it is present in one individual and not in an- 
other is at this time not explainable. The 
finely granular material is rarely seen in the 
jejunum but may appear in several loops of 
ileum. May it mean that there is an excess 
of secretion of finely divided mucus or 
other material? Or might it be the result of 
failure to absorb food material? These pa- 
tients have not taken food for at least 
twelve hours and have no evidence of delay 
in the emptying of the stomach. It is often 


Fic. 6. Nonopaque material in the small intestine disclosed by nonflocculating barium and 120 ko. roentgen 
rays. The upper arrow indicates a loop of jejunum containing small rounded masses, probably mucus. 
The lower arrow indicates a loop of ileum containing finely divided nonopaque material. The reason this 
nonopaque material is present in one patient and not in another is not known. With lower voltage roentgen 
rays and flocculating barium preparations, these shadows are not seen. 
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seen in association with a normal transit 
time as shown by barium. It could, there- 
fore, be the result of slow movement of un- 
absorbed food material and could possibly 
indicate a disturbance in absorption and in 
transmission of these substances. These are 
purely hy pothetical speculations. Exten- 
sive study is obviously necessary to find 
out whether this observation is one of phys- 
iologic significance and what, if any, 
clinical importance it may have. 


COMMENT 


The usual clinical indications for roent- 
genologic examination of the small intes- 
tine are (1) intestinal bleeding, (2) ab- 
dominal pain, especially when located 
the periumbilical region or the right lower 
quadrant, and (3) diarrhea, or a combina- 
tion of them. Disease of the stomach, duo- 
denum or colon is statistically a much 
more frequent cause of symptoms and 
should be excluded by appropriate methods. 

Organic disease is, in general, more easily 
detected in the jejunum than in the ileum. 
However, incidence of neoplasms, except 
primary carcinomas, and of inflammatory 
diseases is considerably greater in the 
ileum. For this reason, no matter what the 
presenting symptom may be, particular at- 
tention should be paid to the ileum, es- 
pecially the terminal ileum. This should be 
done regardless of which of the above-men- 
tioned methods of examination is used. An 
examination of the so-called “upper gas- 
trointestinal tract’ is incomplete unless 
the terminal ileum and cecum are studied 
with spot films. Epigastric symptoms may 
be caused by disease of the ileum and cecum 
which would remain undiscovered if the 
examination were limited to the stomach 
and duodenum. It is obviously impractical 
to do a complete small intestine study on 
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every patient who requires a barium ex. 
amination. A selection must be made on 
the basis of indications which have been 
discussed elsewhere and cannot be re- 
viewed here. But, in addition to the upper 
loops of jejunum, the terminal ileum and 
cecum can be seen in every case and the pa- 
tient should not be dismissed until this is 
accomplished. 
CONCLUSION 

Roentgenologic examination of the 
small intestine, if properly carried out, will 
disclose abnormalities in a high percentage 
of cases.’ In some patients suspected of 
having organic disease, the small intestine 
study may disclose evidence of a functional 
disorder which satisfactorily explains the 
patient’s symptoms. 

Experience has shown that failure to de- 
tect disease of the small intestine is usually 
the fault of the observer either because he 
does not carry out the procedure properly 
or because he does not see an abnormality 
actually disclosed by the barium shadows. 


Department of Radiology 
University of California 
School of Medicine 
Los Angeles 24, California 
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OBSERVATIONS ON THE SMALL BOWEL PATTERN 
ASSOCIATED WITH THE ZOLLINGER- 
ELLISON SYNDROME 


By JOHN M. WEBER, M.D.,* SAMUEL LEWIS, M.D.,t and KENNETH H. HEASLEY, M.D. 


PITTSBURGH, PENNSYLVANIA 


HERE is currently great interest in 

the severe ulcer diathesis associated 
with non beta cell adenomas of the pan- 
creas, first recognized by Zollinger and 
Ellison’? in 1955 and since known as the 
Zollinger-Ellison syndrome. The fulminat- 
ing course of the peptic ulceration, the 
atypical location of the ulcers, and the 
marked gastric hypersecretion have been 
emphasized by Zollinger and McPherson." 
More recently, Maynard and Point,! Ver- 
ner and Morrison,’ Priest and Alexander,® 
and Donaldson ef a/.' have reported cases 
of this syndrome in which severe intract- 
able diarrhea was the leading symptom. 
Often the diarrhea was the initial symptom 
preceding the development of peptic ulcer 
by months or years, and in a few cases 
peptic ulceration did not develop. Verner 
and Morrison‘ state that of the cases of this 
syndrome so far presented in the literature 
diarrhea was an early symptom in one- 
third. 

The purpose of this report is to describe 
the appearance of the small bowel pattern 
as we have observed it in 3 cases of the 
Zollinger-Ellison syndrome and to suggest 
that this pattern may prove to be diag- 
nostic or highly suggestive of the syndrome. 
The roentgenograms show a lace-like or 
cobweb appearance that we do not recall 
having observed in any other condition. 
Only 2 case reports of the Zollinger-Ellison 
syndrome have been found in the literature 
in which small bowel studies were repro- 
duced and in both instances the pattern 
appears similar to that observed in our own 
cases. In 1952, before Zollinger and El- 


lison’s original paper, Forty and Barrett* 
described a case of peptic ulcer in the third 
part of the duodenum associated with pan- 
creatic adenomas. A preoperative diagnosis 
of regional enteritis was made on the basis 
of the small bowel roentgenogram, which 
is reproduced in their article. The case of 
Maynard and Point! was diagnosed as non- 
tropical sprue based on clinical and labora- 
tory evidence of malabsorption in addi- 
tion to an abnormal small bowel pattern 
consistent with that diagnosis. Similarly, 
in the first case described below a mistaken 
preoperative diagnosis of regional enteritis 
was made largely on the basis of the small 
bowel roentgen studies. With these errors 
in mind and the recent emphasis on diar- 
rhea as an important symptom in cases of 
the Zollinger-Ellison syndrome, we re- 
viewed the small bowel roentgenograms of 
2 cases seen in this hospital and one other 
case of which we had knowledge. We were 
immediately struck by the close similarity 
and unusual pattern of the small bowel in 
all 3 cases. In all cases a peculiar lacy, cob- 
web-like pattern was seen in the small 
bowel. 

It is not our purpose in this report to dis- 
cuss the many interesting clinical, patho- 
logic, and theoretical considerations in the 
Zollinger-Ellison syndrome. We are en- 
deavoring only to point out a possible clue 
to diagnosis. Study of future cases and re- 
view of previous ones will alone determine 
whether the distinctively abnormal small 
bowel pattern suggested by our observa- 
tions has any merit as a diagnostic aid. The 
first case summarized below has previously 
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Fic. 1. Case 1. Markedly abnormal small bowel pat- 
tern suggestive of Crohn’s disease. 


been reported by Fisher and Flandreau,? 
but the possible significance of the small 
bowel roentgen findings was not com- 
mented upon. 


REPORT OF CASES 

Case 1. J.E.R., a thirty-seven year old white 
male mechanic, was admitted to the Veterans 
Hospital, Pittsburgh, Pennsylvania, in April, 
1956 with a chief complaint of diarrhea of one 
year’s duration associated with a weight loss of 
30 pounds and epigastric pain of increasing 
severity. The patient had had several episodes 
of renal colic two years previously and two 
questionable episodes of melena in the six 
months prior to admission. Figures 1 and 2 are 
roentgenograms of the upper portion of the gas- 
trointestinal tract. Diffuse duodenojejunitis 
was diagnosed and a trial of intravenous corti- 
cotropin was instituted. Symptoms increased 
with severe crampy epigastric pain and vomit- 
ing. Peristaltic waves were noted passing across 
the abdomen from right to left, coincident with 
spasms of crampy pain. Regional enteritis with 
stenosis of the third portion of the duodenum 
was suspected and abdominal exploration car- 
ried out. A large peptic ulcer was found in the 
descending limb of the duodenum, another in 
the third part of the duodenum and a third 
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ulcer in the proximal jejunum. The pancreas 
was cystic and nodular throughout. Total pan- 
createctomy, duodenectomy, splenectomy, and 
subtotal gastrectomy were performed. The pan- 
creatic tumors proved to be of the alpha cell 
type. In the postoperative period the patient 
developed acute cholecystitis and died one 
week following cholecystectomy. 


Comment. This patient had watery diar- 
rhea for a number of months before epi- 
gastric pain occurred. The obstruction of 
the third portion of the duodenum which is 
shown in Figure 2 was erroneously as- 
cribed to regional enteritis, which, when it 
involves the upper portion of the small in- 
testine, is particularly likely to produce ob- 
structive symptoms. At operation the ob- 
struction was found to be due to an in- 
flammatory mass caused by a large peptic 
ulcer. Neither at operation nor at autopsy 
was there evidence of diffuse disease of the 
small bowel as suggested by the roentgeno- 
grams. Figure 2 is similar to the roentgeno- 
gram of the small bowel reproduced in the 
case report by Forty and Barrett.* These 
authors also erroneously made a preopera- 
tive diagnosis of regional enteritis. 


Case 1. (The clinical and pathologic aspects 


Fic. 2. Case 1. Two hour roentgenogram indicating 
obstruction in the third part of duodenum. 
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of this case will be reported in detail elsewhere.) 
This patient, T.R., thirty-one year old younger 
brother of the first patient, was admitted in 
July, 1958 after having been treated at another 
hospital for several weeks. He gave a history of 
diarrhea and treatment for ‘“‘colitis” for two 
years. Three months before admission he de- 
veloped epigastric pain of progressive severity, 
later associated with persistent vomiting. He 
had lost 50 pounds. Figure 3 is a roentgenogram 
of the upper gastrointestinal tract. Overnight 
gastric suction yielded 1,800 cc. of aspirate con- 
taining 116.5 mEq. of hydrochloric acid. 
Shortly after admission the patient developed 
signs of a perforated viscus. At operation a per- 
forated ulcer in the second portion of the duo- 
denum was closed. Two weeks later a massive 
gastrointestinal hemorrhage occurred. Subtotal 
gastrectomy was performed and a pancreatic 
alpha cell adenoma excised. One week later, 
following another massive hemorrhage, total 
gastrectomy and removal of the body and tail 
of the pancreas were done. The patient died 
shortly after the third operation. Death was at- 
tributed to the magnitude of the surgical pro- 
cedures necessary to control the ulcer diathesis 
in a depleted patient. The chief pathologic di- 
agnosis was alpha cell tumors of the pancreas. 


ic. 3. Case u. Lace-like small bowel pattern 
similar to that of Case 1. 
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Fic. 4. Case 11. Abnormal small bowel pattern per- 
sists after high subtotal gastrectomy. 


There was no diffuse small bowel disease either 
at operation or at autopsy. 


Comment. This patient had diarrhea for two 
years before manifestations suggestive of 
peptic ulcer developed. The small bowel 
pattern (Fig. 3) was strikingly similar to 
that seen in Case 1 (Fig. 1) and likewise 
suggested diffuse involvement of the duo- 
denum and jejunum whereas only localized 
disease was present. The occurrence of the 
Zollinger-Ellison syndrome different 
members of one family has been noted 
previously.§ 

Case 1. (We are indebted to Dr. Samuel 
Harbison, Professor of Surgery, University of 
Pittsburgh School of Medicine, for permission 
to report the roentgenologic aspects of this case. 
A full report will appear elsewhere.) D.H., a 
thirty-one year old Negro female, was first seen 
at the Presbyterian Hospital, Pittsburgh, 
Pennsylvania, in the latter part of 1955. Seven 
years previously she had first been treated else- 
where for duodenal ulcer. There was a history 
of diarrhea of many months’ duration prior to 
the onset of ulcer symptoms. Response to medi- 
cal management was poor and in 1953, follow- 
ing an episode of severe pain and melena, sub- 
total gastric resection was performed in another 
hospital. Three subsequent operations includ- 
ing vagotomy failed to control her symptoms 
and in 1955, at the suggestion of Dr. Harbison, 
the body and tail of the pancreas were removed. 
Multiple alpha cell adenomas were found in the 
removed part of the pancreas. Figure 4 shows 
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the abnormal small bowel pattern shortly be- 
fore the patient’s final operation, which was a 
total gastrectomy, done in early 1956 because of 
recurrent bleeding. The patient has remained 
well to the present. 


Comment. Like the first two patients, this 
patient had diarrhea preceding her ulcer 
symptoms. In spite of an almost total gas- 
trectomy, an abnormal small bowel pattern 
similar to that found in Cases 1 and 11 was 
noted, although to a lesser degree. Unfor- 
tunately, small bowel studies early in this 
patient’s disease are not available. As in the 
previous cases operation did not reveal the 
diffuse disease of the small intestine sug- 
gested by the roentgenologic findings. 


DISCUSSION 


The small bowel studies in these 3 cases 
of the Zollinger-Ellison syndrome show a 
distinctive lacy, cobweb-like pattern. At 
first glance the outline of the small bowel 
seems smudged and disorganized, but on 
closer examination a definite pattern is 
noted. In Figure 2 of Case 1 the valvulae 
conniventes appear tremendously thick- 
ened. At other times, as shown in Figures 
1, 3 and 4, a fine lace-like pattern of 
barium outlines the small bowel. Similar 
small bowel patterns are noted in the only 2 
cases reported in the literature in which the 
small bowel roentgenograms were repro- 
duced. It is of interest that in both of these 
cases and in all 3 of our cases diarrhea was 
a prominent symptom. If the pattern de- 
scribed should indeed prove to be related to 
the Zollinger-Ellison syndrome, it is con- 
ceivable that it may be found only or pre- 
dominantly in those patients who have 
diarrhea as one of their symptoms. 

In an effort to learn whether the pattern 
described is peculiar to the Zollinger-Flli- 
son syndrome or is a nonspecific finding, we 
reviewed all the available roentgenograms 
showing small intestinal abnormalities that 
had been observed at the Aspinwall and 
Pittsburgh Veterans Administration Hos- 
pitals during the last ten years. These in- 
cluded patients with sprue, regional enter- 
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itis, chronic pancreatitis, diarrhea due to 
diabetic neuropathy, malabsorption syn. 
drome secondary to radiation injury of the 
small intestine, lymphoma and carcinoma 
of the small bowel and patients with “‘de- 
ficiency patterns’ due to electrolyte or 
nutritional disturbances. In addition, the 
small bowel roentgenograms of many 
hundreds of cases of duodenal ulcer and of 
jejunal ulceration following gastroenter- 
ostomy or subtotal gastrectomy were re- 
viewed. In no instance was a small bowel 
pattern found resembling that seen in these 
cases of the Zollinger-Ellison syndrome. 
Irom these somewhat limited observations 
it would appear that the pattern described 
may be specific. 

In speculating as to the cause of the 
bizarre pattern encountered, we have con- 
sidered that hypersecretion and_hyper- 
acidity alone would not produce it, since 
many patients with duodenal ulcer but 
without pancreatic adenomas secrete large 
volumes of gastric juice of high acidity yet 
do not show the pattern observed in the 
cases presently being reported. Diarrhea is 
not a feature of the ordinary variety of 
peptic ulcer but has been observed in at 
least one-third of the cases of the Zollinger- 
Ellison syndrome reported to date.’ It is 
known that when a large volume of hydro- 
chloric acid is instilled rapidly into the duo- 
denum of a dog, rapid evacuation occurs.’ 
It is possible, that in addition to the ex- 
treme hypersecretion of acid that is known 
to occur in the Zollinger-Ellison syndrome, 
there may also be increased motor irrita- 
bility with rapid gastric emptying. This 
might account for the appearance of peptic 
ulcer distal to the duodenal bulb in parts of 
the upper small intestine where normally 
full neutralization has occurred. It would 
also explain the diarrhea. The lace-like or 
cobweb appearance of the small bowel 
could be accounted for by the same me- 
chanism of hypersecretion and hypermo- 
tility. The rapid passage of barium through 
the bowel, leaving behind a thin film of con- 
trast material to outline the valvulae con- 
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niventes, seems to us the best way to ex- 
plain the pattern we have described. The 
pearance at times of thickened folds might 
be either a manifestation of motor disturb- 
ance or due to actual edema of the bowel 
wall. The variability of the pattern from 
one roentgenogram to another in the same 
gastrointestinal study and the absence of 
any edema of the bowel wall at operation 
or autopsy favor a motor disturbance 
rather than edema as an explanation for 
the roentgenologic findings. 

It is recognized that firm convictions 
cannot be drawn on the basis of the few ob- 
servotions presented. Only when small 
bowel studies have been reported in many 
more cases of the Zollinger-Ellison syn- 
drome will it be possible to determine 
whether the lace-like or cobweb pattern de- 
scribed has diagnostic value. 


SUMMARY 


1. In 3 patients with the Zollinger-Elli- 
son syndrome, roentgenologic studies of the 
small bowel revealed a distinctive lacy or 
cobweb-like pattern. 

2. Marked motor irritability associated 
with hypersecretion is suggested as the 
passible mechanism producing the roent- 
genologic pattern as well as the diarrhea 
that was a prominent symptom in these 
patients. 

3. It is recommended that small bowel 
roentgenologic studies be performed in all 
patients in whom the diagnosis of the Zoll- 
inger-E]lison syndrome is being considered. 
This includes patients with intractable di- 
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arrhea even though peptic ulcer symptoms 
are not present. 


John M. Weber, M.D. 

Veterans Administration Hospital 

Pittsburgh 40, Pennsylvania 
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ROENTGENOLOGIC EVALUATION OF MESENTERIC 
SMALL INTESTINAL OBSTRUCTION* 


A STATISTICAL ANALYSIS 
By ROBERT D. SLOAN, M.D. 


JACKSON, MISSISSIPPI 


HE mesenteric small intestine may be 

involved in a variety of pathologic 
processes, but from a statistical and prac- 
tical standpoint the clinical entity of para- 
mount importance is acute obstruction. 
Roentgenologic examination of the abdo- 
men as a means of evaluating such obstruc- 
tion has been stressed for years, but there 
have been few attempts to objectively 
evaluate the relative accuracy of this 
method of diagnosis.”:*:* It is proposed at 
this time to present such a study. 

METHOD OF STUDY 

Most patients with acute small intestinal 
obstruction enter the hospital on an emerg- 
ency basis, and in the majority of instances 
routine roentgenographic examination of 
the chest and abdomen is the only roentgen 
procedure employed. The minimal require- 
ments for evaluating the presence or ab- 
sence of obstruction consist of exposures in 
the recumbent plus erect or lateral decubi- 
tus projections. Other techniques may be of 
value. 

For the purpose of this study, 400 roent- 
genographic examinations of patients who 
had recumbent plus erect or lateral decubi- 
tus roentgenograms of the abdomen were 
studied from the daily log sheets of the de- 
partment of radiology. No attempt was 
made to select the examinations on the 
basis of the clinician’s reason for ordering 
the study, so that patients with intestinal 
obstruction made up only part of the group. 
The two roentgenograms comprising each 
such examination were placed in a separate 
film envelope. 

The following five part classification was 
set up, it being felt that this would cover 
all roentgenologic and clinical diagnostic 


possibilities as regards the presence or ab- 
sence of obstruction of the mesenteric 
small intestine: (1) no evidence of obstruc- 
tion; (2) indeterminate evidence of ob- 
struction; (3) obstruction present—me- 
chanical type; (4) obstruction present— 
adynamic (paralytic) type; and (5) ob- 
struction present—mixed or uncertain 
type. 

Without knowledge of the clinician’s rea- 
son for ordering the examination or of the 
final roentgenologic or clinical evaluation, 
the 400 studies were first reviewed and on 
the basis of the author’s roentgenologic 
evaluation were assigned to one of the 
above categories. At a later date the roent- 
genograms were again read “blindly” by 
the same reader, without knowledge of the 
category selected on the first test reading. 

Following these two test readings the 
official roentgenographic reports dictated 
at the time the patients were seen were 
separated according to the classification 
given above. Several radiologists, of whom 
the author was one, comprised the group 
dictating these official reports. Finally, the 
history charts of the patients were reviewed 
and each case was categorized according to 
the over-all clinical evaluation of the situa- 
tion. 

This final clinical evaluation was used as 
the standard with which the roentgeno- 
graphic interpretations were compared. 
Estimates were made of the roentgeno- 
graphic accuracy in the two test readings, 
along with the intraindividual variation 
occurring in such a test situation. The ac- 
curacy of the official roentgenographic re- 
ports was compared with that of the test 
readings in an effort to determine the value 
of the variable amounts of clinical informa- 


* From the Department of Radiology, University of Mississippi Medical Center, Jackson, Mississippi. 


978 


= 
2 
q 


VoL. 82, No. 6 


TABLE | 


AGE, SEX AND RACE DISTRIBUTION 


Age (yr.) 


No. of Patients 

11 

2-10 Ig 

39 
21-30 34 
31-40 34 Negro males 119 
41-50 56 White males 
51-60 44 Negro females 81 
61-70 39 White females 58 
71-80 34 
81-go II Total 323 
Total 323 


tion available to the average hospital radiol- 
ogist during every day reading. Finally, 
the official roentgenographic reports were 
matched against the clinical evaluations. 


FINDINGS 


The 400 roentgenographic examinations 
in this study were made on 323 different 
patients. In §5 instances two or more 
examinations were performed on the same 
patient, the interval between them varying 
from a day to more than a year. It should 
be noted that the sets of roentgenograms of 
these particular examinations were inter- 
mingled with the sets of the other exami- 
nations for the test readings, so that they 
would not be viewed in sequence. 

The age, sex and race distribution of the 
323 patients is presented in Table 1. 

A summary of the roentgenologic and 
clinical evaluations in the 400 examinations 


Roentgen Evaluation of Intestinal Obstruction 


979 


Tas_e III 


COMPARISON OF ROENTGENOLOGIC AND CLINICAL 
EVALUATION IN 400 EXAMINATIONS 


Same Different 

Test Reading No. 1 300(75 ) 100(25%) 

Test Reading No. 2 307 (77%) 93 (23%) 

Official Reading 325 (81%) 75 (19%) 
Test Reading No. 1 ver- 

sus No. 2 327 (82%) 73 (18%) 


is shown in Table 11. It will be noted that in 
roughly two-thirds of the examinations 
there was no evidence of acute mesenteric 
small intestinal obstruction, either in the 
final clinical evaluation or on the various 
roentgenologic interpretations. At first 
glance the figures would suggest a surpris- 
ingly close agreement between the various 
roentgenologic interpretations and the final 
clinical evaluation used as the standard. 
That this is not so is shown in Table 11. 
In the two test readings the roentgenologic 
interpretation agreed with the clinical 
evaluation in roughly 3 out of 4 instances. 
The official roentgenologic report agreed 
with the clinical evaluation 4 out of § times. 
In 73 instances an examination was inter- 
preted differently by the same reader on 
the two test readings. This 18 per cent 
intraindividual variation at first glance 
seems rather disturbing, but it is well 
within the range of error reported in previ- 
ous studies dealing with the interpretation 
of chest roentgenograms under test condi- 
tions.' It should, perhaps, be pointed out 
that there is every reason to believe that 
similar intraindividual limitation extends 


Taste II 


INTERPRETATION OF 400 EXAMINATIONS 


Test Reading 


No Evidence of Obstruction 


Indeterminate Obstruction 32( 8%) 
Obstruction: Mechanical Type 58 (14%) 
Obstruction: Paralytic Type 35 ( 9%) 
Obstruction: Type Uncertain 27( 7%) 


— Clinical 
Roentgenologic 
Evaluation 


Report 


258 (64% ) 264 (66% ) 


39 (10%) 31 ( 8%) 28 ( 7%) 
57 (14%) 62 (15%) 63 (16%) 
28 ( 7%) 31 ( 8%) 37 ( 9%) 
22 ( 6% 5%) 8( 2%) 
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No. 1 
248 (62%) 254 (63%) 
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BLE IV 


STRUCTION (264 EXAMINATIONS) 


Roentgenologic Evaluation 


No Indeterminate 
Obstruction Obstruction 
Test Reading No. 1 230 22 
Test Reading No. 2 233 1g 
Official Reading 243 16 


across all branches of medicine where indi- 
vidual interpretation of data is required.! 

The largest group of cases was that in 
which there was no evidence of obstruction, 
there being 264 examinations in which the 
final clinical evaluation did not indicate the 
presence of acute obstruction. The roent- 
genologic evaluation of this group of exami- 
nations is summarized in Table tv. It will 
be noted that the roentgenologic interpre- 
tation agreed with the clinical evaluation 
of the situation in a high percentage of the 
cases, there being a g2 per cent agreement 
on the official reading and an 87 to 88 per 
cent agreement on the two test readings. In 
only one instance during all three readings 
of this group (792 readings in all) was it 
suggested that mechanical obstruction was 
present. The suspected presence of ady- 
namic obstruction or obstruction of uncer- 
tain type was recorded with somewhat 
greater frequency, and the largest number 
of errors was in the indeterminate group. 
The intraindividual variation between the 
two test readings in these 164 examinations 
was 14 per cent. 


TA 
CLINICAL OBSTRUCTION—-MECH 


No Indeterminate 
Obstruction Obstruction 
Test Reading No. 1 5 2 
Test Reading No. 2 5 3 
Official Reading 4 2 


Roentgenologic Evaluation 


Obstruction 


Obstruction Obstruction a Per Cent 
Type 
Mechanical Adynamic Accuracy 
Uncertain 
I 7 4 87 
4 SS 
fe) 3 2 g2 


The second largest group was that with 
clinical evidence of mechanical obstruction 
(63 examinations). The roentgenologic 
evaluation of this group is summarized in 
Table v. In 3 out of 4 instances the roent- 
genograms were interpreted on the two 
test readings and on the official roentgeno- 
logic report as showing evidence of mechan- 
ical obstruction. Next came the cases in 
which it was felt from the roentgenologic 
standpoint that obstruction was present, 
but in which one could not say with any 
certainty whether the obstruction was me- 
chanical or adynamic, or whether it repre- 
sented a combination of both. The most 
disturbing errors occurred 1n those instances 
in which the roentgenograms were inter- 
preted as being negative for obstruction, 
only to have a subsequent clinical diagnosis 
made of mechanical obstruction. This oc- 
curred on § occasions in each of the two 
test readings and 4 times in the official 
roentgenologic reports on these 63 exam- 
inations. Intraindividual variation in inter- 
pretation between the two test readings 
occurred in g instances, or 14 per cent. 


BLE V 


ANICAL TYPE (63 EXAMINATIONS) 


Obstruction 


Obstruction Obstruction Typ Per Cent 
pe 
Mechanical Adynamic Accuracy 
Uncertain 
47 2 7 75 
48 fe) 7 76 
49 3 5 78 
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TABLE VI 


CLINICAL OBSTRUCTION 


No Indeterminate Obstruction 
Obstruction 


Obstruction 


Test Reading No. 1 3 > 
Test Reading No. 2 4 < 
Official Reading 3 3 


The 63 examinations of clinically diag- 
nosed mechanical obstruction represented 
51 episodes of obstruction. In 39 instances 
there was surgical proof of the obstruction, 
while in the remaining 12 the clinical evi- 
dence was clear. As regards etiology, ad- 
hesions accounted for 30 of the obstruc- 
tions, with hernia next, occurring 1n g cases. 
This, however, is not the true incidence of 
hernia as a cause of mechanical obstruction, 
since in many such cases the diagnosis 1s 
obvious without the necessity of resorting 
to roentgenologic studies. In none of the 
clinically proved obstructions was there 
anything on the roentgenograms suggesting 
the responsible etiologic agent. 

The data on the 37 examinations in 
which the clinical diagnosis was adynamic 
or paralytic ileus are summarized in Table 
vi. The accuracy of evaluating adynamic or 
paralytic ileus is obviously smaller as com- 
pared with mechanical obstruction. It will 
be noted that in most instances a roent- 
genologic diagnosis of obstruction was 
made, both in the test and official readings, 
but in a number of instances it was sus- 
pected that the obstruction was either 
mechanical or of a mixed or uncertain type. 


ADYNAMIC TYPE (37 EXAMIN ATIONS) 


Roentgenologic Evaluation 


Obstruction Obstruction 
Mechanical Adynamic Type Uncertain 
6 16 10 
16 4 
8 18 5 


In 28 examinations the clinical evalua- 
tion was indeterminate for evidence of ob- 
struction, and as is seen in Table vu, this 
group caused equal confusion in the roent- 
genologic evaluation. In most instances the 
roentgenograms were interpreted as show- 
ing either no obstruction or indeterminate 
evidence of obstruction. 

In 8 examinations it was felt clinically 
that the patient did have small intestinal 
obstruction, but it was not possible to 
state whether the obstruction was me- 
chanical, adynamic or a combination of 
both types. The roentgenologic evaluation 
in this small group of examinations is shown 
in Table vin. 

In both the test and official readings, the 
examinations were usually placed in one 
of the three possible obstructive groups. 


DISCUSSION 

There are difficulties and limitations in 
attempting a statistical analysis of the 
type presented in this article. It is reason- 
able to assume that the standard against 
which the roentgenologic interpretations 
were matched, the final clinical evaluation, 
was not accurate in every instance. The ex- 


TaB.e VII 


CLINICALLY INDETERMINATE OBSTRUCTION (28 EXAMIN \TIONS) 


No Indeterminate Obstruction 
Obstruction 


Obstruction 


Test Reading No. 1 10 6 
Test Reading No. 2 11 9 


Official Reading 8 10 


Roentgenologic Evaluation 


Obstruction 
Type Uncertain 


Obstruction 


Mechanical Adynamic 
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Taste VIII 


No Indeterminate Obstruction 


CLINICAL OBSTRUCTION—TYPE UNCERTAIN (8 EXAMINATIONS) 


Roentgenologic Evaluation 


Obstruction Obstruction 
Obstruction Obstruction Mechanical Adynamic Type Uncertain 
Test Reading No. 1 I 6) 2 3 2 
Test Reading No. 2 I I I I 4 
2 I 5 


Official Reading 


tent of this error, however, is not thought to 
be great. In addition, a statistician would 
at once point out that a truly unbiased test 
situation was not established, since the test 
reader had seen some of the examinations 
previously. It can only be stated that the 
examinations used in this study were per- 
formed over a period in excess of two years, 
and that the test reader certainly had no 
conscious memory of having seen any of 
the roentgenograms previously. 

Another difficulty in the statistical ap- 
proach is that the roentgenologic criteria 
for determining the presence or absence of 
various types of small bowel obstruction do 
not lend themselves to mathematical mea- 
surements. The quantity and distribution 
of air and fluid within the various portions 
of the intestinal tract, along with the lumen 
diameter of demonstrable loops, are used 
by all radiologists in their evaluation of 
small bowel obstruction. However, there 
are no exact standards, and interindividual 
variation is just as real a limitation as is 
intraindividual variation. In this particular 
study it was elected not to become involved 
in interindividual testing variations. 

An analysis of the data obtained in the 
present study reveals that the interpreta- 
tions rendered on the two test readings 
agreed reasonably well with each other, 
provided one understands and is willing to 
accept the concept of intraindividual error 
(18 per cent in this series). It should be 
noted that in these variations the interpre- 
tations were not always in sharp conflict. 
For example, it was uncommon for an ex- 
amination to be interpreted on one test 
reading as showing mechanical obstruction, 


and on the other test reading as being nega- 
tive for obstruction. It was much more 
common to vary from mechanical obstruc- 
tion to obstruction of undetermined type, 
or from no obstruction to indeterminate 
obstruction. 

The official roentgenologic report tended 
in every instance to be slightly more accu- 
rate than the interpretations under the test 
situations, indicating that the clinical in- 
formation available on the requisition slips 
was of help to the radiologist, although the 
percentage improvement of the official re- 
port over the test readings was not as great 
as was anticipated. It is also true that there 
was considerable variability in the quantity 
and quality of the information placed on 
the requisition slip by the requesting clini- 
cian. Ideally, the radiologist should see and 
question or examine every patient receiving 
roentgenographic studies, but in a busy 
hospital department this is simply not 
feasible. In many instances, therefore, the 
radiologist is forced to interpret roentgeno- 
grams on the basis of limited knowledge of 
the clinical situation. It speaks well for 
radiology that one can, purely on the 
basis of the data available on the roent- 
genograms themselves, be reasonably ac- 
curate regarding the presence or absence of 
small intestinal obstruction. 

In 258 instances in the present series, the 
official roentgenologic report stated that 
there was no evidence of small intestinal 
obstruction. Out of this group the final clin- 
ical evaluation supported this interpreta- 
tion 243 times (94 per cent). In 8 instances 
the clinical evaluation was listed as in- 
determinate for obstruction, and in 7 in- 
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IX 
CLINICAL OBSTRUCTION—ALL TYPES (108 EXAMINATIONS) 

Roentgenologic Evaluation 
No Indeterminate Obstruction Per Cent 
Obstruction Obstruction All Types Accuracy 
Test Reading No. 1 9 4 95 88 
Test Reading No. 2 10 II 87 81 
Official Reading 5 96 89 


stances there was clinical evidence of ob- 
struction of some type, giving an over-all 
false negative and inconclusive error of 6 
per cent in this group. 

In 111 instances the official roentgeno- 
logic report stated that there was evidence 
of obstruction of some type. The final clin- 
ical evaluation confirmed the presence of 
obstruction in 96 instances or 86 per cent. 
In 15 examinations the clinical picture did 
not suggest obstruction or was indetermi- 
nate for obstruction, giving an over-all false 
positive and inconclusive error of 13 per 
cent. These figures do not, of course, show 
the errors of misclassification among the 
individual types of obstruction. It is of in- 
terest, however, to explore further the re- 
sults of roentgenologic attempts to deter- 
mine simply the presence or absence of ob- 
struction of any type. There were in all 108 
examinations in which the final clinical 
evaluation indicated the presence of ob- 
struction. The roentgenologic data in these 
cases are summarized in Table 1x. The in- 
traindividual variation in this instance be- 
tween the two test readings was g per cent. 
It is obvious, therefore, that one can deter- 
mine the presence or absence of obstruction 
with a higher degree of accuracy than one 
can classify the obstructions into the vari- 
ous subtypes. 

In 31 instances the official roentgeno- 
logic report indicated that the findings were 
inconclusive as regards the presence or ab- 
sence of obstruction. In 16 of these the clin- 
ical evaluation did not indicate the pres- 
ence of obstruction, in 10 instances the 
clinical picture was indeterminate, and in 
5 instances obstruction of some type was 


thought to be present. 

While all errors of interpretation are of 
concern to the radiologist, the group of 
primary interest is that in which false nega- 
tive reports were rendered on patients who 
later had clinically proved mechanical ob- 
struction. Out of 63 examinations on pa- 
tients with mechanical obstruction, there 
were 4 occasions in which a negative report 
was rendered on the official reading, giving 
a false negative value of 6 per cent. In ad- 
dition, however, there were 2 occasions in 
which the roentgenograms were reported 
as inconclusive, and 8 instances in which 
the obstruction was interpreted as being of 
the paralytic or mixed and uncertain type. 
This gives an over-all error in this group of 
22 per cent. Such errors can be explained by 
a variety of factors. Misinterpretation of 
the data on the roentgenograms, inade- 
quate length of time between roentgeno- 
graphic examination and the onset of the 
obstruction and incomplete obstruction can 
all cause false negative or nonspecific read- 
ings.” In addition, one occasionally sees 
cases of clinically classical obstruction, 
proved at surgery, in which a roentgeno- 
logic diagnosis of obstruction simply cannot 
be made from routine abdominal roent- 
genograms. In most of these instances the 
dilated small intestinal loops above the ob- 
struction presumably are filled with fluid, 
rather than fluid and air, hence making 
their recognition difficult on routine roent- 
genograms. 


SUMMARY 


A statistical study has been presented 
dealing with the ability of the radiologist to 
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determine the presence or absence of mes- 
enteric small intestinal obstruction of the 
various clinical types on the basis of recum- 
bent plus erect or lateral decubitus roent- 
genograms of the abdomen. It has been 
shown that the method is reasonably ac- 
curate, and that even in the absence of 
clinical information a correct evaluation of 
the situation can be made in many in- 
stances. The problem of intraindividual 
variation is discussed, and the range of 
error is found to be comparable to that re- 
ported in studies dealing with intrathoracic 
pathology detection and evaluation. 


Department of Radiology 

The University of Mississippi 
Medical Center 

Jackson, Mississippi 
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“TOXIC” SEGMENTAL DILATATION OF THE COLON 
DURING THE COURSE OF FULMINATING ULCERA- 
TIVE COLITIS: ROENTGEN FINDINGS* 


By BERNARD S. WOLF, M.D., and RICHARD H. MARSHAK, M.D. 


NEW YORK, NEW YORK 


CUTE nonspecific ulcerative colitis asan 
exacerbation of the chronic disease or 

as the first manifestation of the process is 
well known and usually responds satisfac- 
torily to symptomatic and supportive ther- 
apy. Episodes of fulminating colitis are for- 
tunately uncommon but carry a serious 
prognosis. This is particularly true when, 
during the course of such an episode, 
marked dilatation of the colon occurs. This 
is now recognized as a unique phase of the 
life history of ulcerative colitis? and has 
been referred to as “toxic megacolon’”® or 
“toxic aganglionosis” or “toxic segmental 
dilatation.” The pathogenesis of this phe- 
nomenon is unknown but it is generally 
recognized as the ““most dreaded complica- 
tion of an acute attack.’”® Pathologically, it 
is characterized by acute inflammatory 
changes in all coats of the colon with areas 
of necrosis. Clinically, it is marked by ex- 
treme toxicity and high frequency of per- 
foration. The mortality rate is 20~30 per 
cent and therapy both medical and surgical 
is fraught with great difficulty. The cnset 
of a perforation during the course of such 
an episode may be obscured because of the 
marked general toxicity as well as the ab- 
dominal distention already present. More- 
over, the signs and symptoms of a perfora- 
tion may be masked by administration of 
steroids. It is of considerable importance to 
recognize this condition promptly, with or 
without perforation, and it is therefore for- 
tunate that, in the large majority of cases, 
a simple roentgenogram of the abdomen is 
diagnostic. The great value of plain roent- 
genograms of the abdomen in the diagnosis 
of fulminating ulcerative colitis has recent- 
ly been emphasized and the roentgen find- 


ings described in detail by McConnell, 
Hanelin and Robbins.° 


BARIUM ENEMA EXAMINATION 


Before describing the findings on simple 
roentgenograms of the abdomen, mention 
should be made of the role of the more con- 
ventional type of examination of the colon, 
that is, barium enema examination, in this 
disease. Because of the high incidence of 
spontaneous perforation associated with 
dilatation of the colon in fulminating ul- 
cerative colitis, it would appear that bari- 
um enema examination is contraindicated. 
As a matter of fact, barium enema exami- 
nation has been attempted in many in- 
stances without apparent complication. It 
is likely that the reason for this is that it is 
not possible to introduce large quantities 
of barium into the colon without inducing 
evacuation. Moreover, it is immediately 
evident on fluoroscopy that little is to be 
gained by the examination because the 
barium enters in a thin column which 
mixes with a large quantity of air and fluid 
(Fig. 14). As a result, any attempt to per- 
form a barium enema examination is 
usually promptly terminated. The small 
amount of barium which does enter the 
colon nevertheless usually does serve to 
outline the essential roentgen changes in 
this condition (Fig. 14 and 2B). These con- 
sist of (1) marked distention of one or sev- 
eral parts of the colon, (2) obliteration of 
the haustral and mucosal pattern, (3) 1r- 
regular contour of the colon with multiple 
deep projections indicative of ulceration, 
(4) numerous nodular, pseudopolypoid in- 
traluminal protrusions, (5) a lack of redun- 
dancy or a relative shortening of the colon 


From the Department of Radiology of The Mount Sinai Hospital, New York, New York. 
Presented at the Sixtieth Annual Meeting of the American Roentgen Ray Society, September 22-25, 1959, Cincinnati, Ohio. 
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F.L., a thirty-eight year old female gave a history of six weeks of bloody fecal discharge, weight loss, fever and progressive ab- 
dominal distention. During this time, she had been treated with ACTH and adrenal steroids. 


(4) Barium enema examination shows a small amount of barium entering a markedly distended and 
apparently paralytic colon. There is marked irregularity of the contour of the sigmoid and multiple filling 
defects of various sizes throughout the colon. There is no remarkable redundancy of the bowel and the 
flexures are normally situated. (B) A simple roentgenogram of the abdomen (taken immediately prior to 
the barium enema examination) with the patient supine shows huge dilatation of the transverse colon, 
of a portion of the distal descending colon extending into the proximal sigmoid and a portion of the distal 
part of the sigmoid. In contrast to 4, the segmental nature of the dilatation is evident. There is no con- 
tinuity evident between the dilated segments which maintain a more or less tubular configuration with 
rounded ends. The normal haustral pattern is completely absent. The superior wall of the transverse 
colon appears thickened with scalloping of its contour and numerous round intraluminal protrusions. The 
inferior wall appears thin and stretched without pseudopolypoid projections. Thickened wavy septa seen 
in the distal sigmoid correspond to the scalloping of the margins. The cecum and ascending colon are not 
dilated. 

The patient required ileostomy and subtotal colectomy which was performed with great difficulty. The postoperative course was 
extremely stormy but she gradually improved. Pathologic specimen revealed marked dilatation up to 13 cm. in diameter with the 


changes of a fulminating colitis. In places, the muscle coat was markedly thinned and there was extensive fibrinous exudate through- 
out. 


and, (6) an inability of the colon to contract 
normally due to a loss of tone. The absence 


of spastic reaction to the introduction of 


barium is a surprising feature in view of the 
presence of obvious acute inflammatory 
disease. 

SIMPLE ROENTGENOGRAM OF THE ABDOMEN 


The findings on a simple or plain roent- 


genogram of the abdomen correspond to 
those seen on barium enema examination. 
Instead of the “positive” contrast of bari- 
um, the air content of the colon is utilized 
as a “negative” contrast medium. Not all 
portions of the colon may be demonstrable 
by contained air but sufficient air can be 
seen in practically all instances to permit a 
correct diagnosis. Failure to visualize the 
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A sixty-two year old white male was admitted with the chief complaint of four weeks of rectal bleeding. Sigmoidoscopy showed the 
rectal mucosa to be the site of ulcerative colitis. He was re-admitted about a month later, acutely ill with a temperature of 103°F., 


a pulse rate of 120 and a hemoglobin of g gm. 


(4) Barium enema examination during the course of the first admission shows slight fuzziness of the 
contours of the rectosigmoid and sigmoid but no other abnormality is seen. The remainder of the colon 
is not remarkable. (8) Barium enema examination during the course of the second admission, thirty-nine 
days after the first examination, shows diffuse dilatation of the colon with innumerable projections along 
the contours of the bowel indicative of ulcerative colitis. The changes in the colon in this patient were not 
as marked as in the majority of patients with toxic dilatation. 


The patient deteriorated quite rapidly but fortunately showed marked improvement after ACTH was started. 


entire colon is not a disadvantage since the 
distribution of the air in a segmental fash- 
ion within distended portions of the colon, 
alternating with contracted or relatively 
narrowed areas, is of diagnostic impor- 
tance. Attempts to introduce barium may 
result in a false impression of diffuse dilata- 
tion (Fig. 1). In the conventional supine or 
anteroposterior roentgenogram of the ab- 
domen taken with the patient lying on his 
back, the segment of the colon usually most 
prominently dilated and evident by the 
large quantity of air within it is the trans- 
verse colon (Fig. 1B, 3 and 4). This may be 
partly due to the fact that, with the pa- 
tient supine, air in the colon rises to the 
highest segment. However, this is not the 


entire explanation since true distention of 
the transverse colon may appear within a 
short period of time and persists in resected 
specimens (Fig. 5).?*? The descending colon 
and sigmoid are often distended but are less 
frequently the sites of maximal dilatation 
(Fig. 6 and 7). It is surprisingly uncommon 
to find any distention of the rectum al- 
though the ulcerative process practically 
always includes the rectum. In a series of 
resected specimens,’ the cecum and ascend- 
ing colon were intrinsically involved in only 
half of the cases although moderate dilata- 
tion of these segments in a continuous 
fashion is usually present on roentgen ex- 
amination. It is possible by examining the 
abdomen of the patient in a variety of posi- 
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A fifty-one year old female had a twelve year history of ul- 
cerative colitis with 3 exacerbations in the two years prior to 
the current admission. She was admitted with a history of five 
weeks of fever, diarrhea and abdominal cramps. She had been 
receiving prednisone, 10 mg. daily, for two weeks. In the hos- 
pital, the patient was treated with antibiotics but no steroids 
were given. Four weeks after admission, the abdomen became 
distended and diffusely tender and bowel sounds were dimin- 
ished. She was acutely ill and markedly toxic. 


(4) A simple roentgenogram of the abdomen 
taken when abdominal distention appeared shows 
the extraordinary increase in diameter of the trans- 
verse colon which is bent upon itself to form two 
loops, one above the other. The distal descending 
colon shows similar but less marked changes. The 
proximal descending colon is partially outlined by 
air but is not distended and there is a funnel- 
shaped or tapering communication between the 
two portions of the descending colon. Numerous 
short loops of small bowel filled with air are evident 
in the lower abdomen but are not remarkably dis- 
tended. The thickness of the bowel wall in the 
distended areas appears diminished. 

Despite active therapy including hydrocortisone intrave- 
nously, the patient became cyanotic, went into shock and died. 
Postmortem examination revealed the entire colon to be in- 
volved by an acute inflammatory process with most marked 


distention in the transverse colon. There was no sign of per- 
foration. 


tions, for example prone, erect and lateral 
decubitus positions, to exchange air and 
fluid between various portions of the colon 
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and to visualize additional portions of the 
colon in this fashion. The segmental distri- 
bution of dilated and relatively narrowed 
segments is not changed by these maneu- 
vers and individual segments of the colon 
do not change their location. Moreover, it 
is rarely necessary to take roentgenograms 
in multiple views since the type of disease 
rather than its extent determines the im- 
mediate therapeutic indication. An erect or 
lateral decubitus roentgenogram is often in- 
cluded in the examination because of the 
possibility of a free perforation. Roentgeno. 
grams taken in these positions will also 
demonstrate fluid levels in the colon (Fig. 
4B). It is characteristic of this condition 
that the fluid levels demonstrated are few 
in number and unusually long. 

The caliber of the distended segment or 
segments seen on the plain roentgenogram 
of the abdomen may be extremely large, 
greater than 10 cm. in diameter (Fig. 8.4). 
The involved portions of the colon do not 
contain solid fecal material. The right side 
of the colon may contain mottled fecal ma- 
terial. A striking roentgen feature is the 
fact that, despite the marked distention, 
the location and the length of the visualized 
portions of the colon are relatively normal. 
There is no remarkable redundancy or 
overlapping of large bowel gas shadows; the 
hepatic and the splenic flexures are nor- 
mally situated. Identification of portions of 
the colon is therefore not difficult. This 
relatively normal distribution of the colon 
may be due to the fact that no remarkable 
elongation of the bowel accompanies the 
marked distention. To some degree, it may 
result from the presence of plastic exudate 
creating marked adherence of the colon to 
the anterior abdominal wall and to the 
retroperitoneal tissues. The picture of very 
marked distention of one or several seg- 
ments of the colon with intervening undis- 
tended or relatively narrowed portions of the 
colon is in marked contrast to the findings 
in mechanical obstruction in which the co- 
lon proximal to the site of obstruction is 
uniformly and continuously distended as 
well as redundant. 
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A fifty-eight year old female with known ulcerative colitis for thirty years was admitted because of an eight week recurrence of 
bloody diarrhea and crampy abdominal pain. She had received no steroids for several weeks prior to admission, although on previous 
occasions she had been so treated. The abdomen was distended and tympanitic with generalized rebound tenderness. 


(4) A simple roentgenogram of the abdomen with the patient supine shows remarkable segmental 


distention of the transverse colon with acute kinking of the superior wall proximally. The cecum and ascend- 
ing colon are moderately distended and appear to contain mottled fecal material. The space between the 
lumina of adjacent portions of the bowel is increased, indicating that the bowel wall is thickened or covered 
with exudate. A hazy fat line can be seen in the center of the gray strip at the site of kinking (arrow). 
The latter finding suggests thickening of the bowel wall, since the presence of peritoneal fluid or exudate 
ordinarily obliterates this line. Numerous nodular projections are seen within the lumen of the distended 
transverse colon. (B) Same examination with the patient erect shows no change in the position, configura- 
tion, or caliber of the transverse colon. A single long fluid level is seen in its most dependent portion on the 
right side. At the splenic flexure, there is an abrupt transition to air-containing undistended descending 


colon. The scalloped outline of the descending colon is indicative of intrinsic inflammatory changes. 


The patient refused surgical intervention and was treated symptomatically, without steroids. She survived the episode and was 


discharged much improved. 


From a roentgen diagnostic point of 
view, the appearance of the bowel wall is of 
greater significance than the presence of an 
increased caliber of a portion of the colon. 
In the segments maximally involved, the 
normal haustral pattern is completely ab- 
sent. In less involved portions, the inter- 
haustral septa may persist but appear un- 
usually thick and may be incomplete or 
wavy in contour (Fig. 7). Despite marked 
distention the bowel wall does not appear 
to be under great pressure. Uniform bal- 


looning or bulging of the contour is not a 
prominent feature and, in places, the mar- 
gin of the bowel may be straightened. 
The dilated segments tend to maintain a 
cylindrical or tubular configuration with 
rounded, sometimes tapering, ends. The 
contour of the bowel has a wavy or scal- 
loped appearance with occasional kinking 
of one or both contours at an acute angle. 
Superimposed on the contour of the in- 
volved segment in a typical case, there are 
innumerable, broad based, nodular pseudo- 
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A forty-five year old female known to have ulcerative colitis was admitted with a three week history of watery diarrhea, abdom- 
inal cramps, weight loss and fever up to 103°F. The abdomen was soft but there was deep tenderness in the left lower quadrant. 
Three days after admission, a barium enema examination was performed (4) after which she was started on prednisone. The next 
day, the abdomen became distended with diffuse tenderness and slight rebound tenderness. Prednisone was stopped and the patient 
improved but the abdomen remained distended. A simple roentgenogram (B) of the abdomen was then taken. 


(4) Barium enema examination shows changes of ulcerative colitis from splenic flexure to rectum. The 
sigmoid is moderately dilated. (B) A simple roentgenogram of the abdomen taken three days after barium 
enema study shows huge distention of the transverse colon which has appeared in the interim. The dis- 
tention of the sigmoid has increased but the caliber of the descending colon is unchanged. The cecum and 
ascending colon are moderately dilated in a continuous fashion and maintain a normal haustral pattern 
and sharp contours. The remarkable distention of the transverse colon has not been associated with in- 
crease in its length. The cobblestone appearance of the residual barium in the transverse colon is con- 
sistent with the presence of diffuse ulceration. Numerous short air-containing, moderately dilated loops of 
small bowel are seen filling the midabdomen. The confinement of the loops of small bowel to the mid- 
abdomen may be related to the adherence of the colon to the anterior abdominal wall. 


After examination of the abdomen demonstrated segmental colonic dilatation, a tube cecostomy was performed. Postoperatively, 
the patient gradually improved and was discharged two months after admission. 


polypoid projections which extend into the 
lumen of the bowel (Fig. 18). These sur- 
prisingly round protrusions into the air col- 
umn are also evident as discrete circular 
shadows in an en face projection within the 
air column (Fig. 9). Along the contour of 
the bowel, intervening between the soft tis- 
sue projections, there are crevices filled 
with air which in some instances have a 
tooth-like configuration and extend for a 
considerable distance into the adjacent soft 


tissues (Fig. 6). These may be the result of 
discrete deep ulcers. In most cases, how- 
ever, ulceration is diffuse and extensive and 
involves the entire mucosa between the nod- 
ular projections. The thickness of the wall 
of the colon often appears to be greater 
than normal as evidenced by the increased 
width of the homogeneous gray bands of 
tissue which intervene between adjacent 
segments of dilated bowel (Fig. 3, 44 and 
7). Within the center of this gray strip, 
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A thirty-six year old female was admitted with her fourth 
exacerabation of ulcerative colitis, manifested by bloody diar- 
rhea, abdominal pain and weakness. During the two months 
prior to admission, she had been treated with ACTH and then 
maintenance prednisone. Six months before admission, during 
a severe exacerbation, a roentgenogram of the abdomen had 
revealed marked dilatation of the colon. On admission, the 
abdomen was doughy, generally tender without rebound ten- 
derness and the patient was acutely il] and febrile. 


(4) A simple roentgenogram of the abdomen 
shows dilatation of portions of the transverse, 
proximal and distal descending colon and sigmoid. 
Tooth-like serrations which may be related to deep 
ulceration are well seen along the superior border 
of the proximal transverse colon. The proximal 
loop of sigmoid extending into the distal descend- 
ind colon shows a random wavy contour with areas 
convex toward the lumen despite the distention. 

This patient was explored about a week after admission and 
typical findings of toxic dilatation were present. An ileostomy 
and subtotal colectomy were performed. The pathologic speci- 
men confirmed the presence of extensive dilatation of the 
colon, most marked in the transverse colon with a diameter 
greater than 10 cm. The patient improved and abdomino- 
perineal resection was performed at a later date. 


there is also often seen a poorly demarcated 
lucent line which represents serosal fat in- 
tervening between the adjacent loops (Fig. 
4/4). It is not possible, however, to tell 
whether the increased thickness of this 
gray strip is due to thickening of the wall 
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A twenty-five year old male was admitted with a two year 
history of bloody rectal discharge and abdominal cramps with 
an exacerbation during the previous two months. Temperature 
was 104.4°F. The patient was acutely ill. 


(4) A simple roentgenogram of the abdomen 
shows distention of the ascending and transverse 
colon and of the sigmoid. The haustral plicae on 
the right side of the colon are sharply demarcated 
and the haustral pattern is intact. In contrast, the 
interhaustral septa in the distal transverse colon 
are thickened and incomplete and the haustral 
pattern is replaced by a wavy contour of the bowel 
margin. The flaccid appearance despite marked 
distention and the bizarre configuration of the dis- 
tended loop of sigmoid which extends horizontally 
above the brim of the pelvis are striking. The 
rectum is filled with air but is obviously limited in 
distensibility. 

The patient was started on ACTH with no improvement. 
ACTH was stopped and oral prednisone substituted. On this, 
the patient progressively improved and was discharged. How- 
ever, he returned in about a month with a recurrence of rectal 


bleeding and abdominal distention. At this time, an ileostomy 
and subtotal colectomy were performed. 


of the colon as a result of intrinsic inflam- 
matory disease and marked congestion and 
hemorrhage or is the result of increased in- 
traperitoneal fluid. Peritonitis, at least of a 
localized nature, with fibrinous or plastic 
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A thirty-one year old female with known ulcerative colitis for five years, with one previous serious exacerbation two years prior to 


admission, was admitted after three weeks of bloody diarrhea, cramps and fever. She was acutely ill with a temperature of 101.4°F. 
The abdomen was slightly distended but not tender. Two days after admission, a simple roentgenogram of the abdomen revealed the 
colon to be moderately distended. The patient continued to run a febrile course with an average temperature of 103°F. and pred- 
nisone was started. The abdomen, however, became progressively distended. Prednisone was stopped and the patient began to im- 
prove. An acute psychotic episode, however, appeared and ACTH was given. On the next day, the abdomen became markedly dis- 
tended and bowel sounds disappeared. A simple roentgenogram of the abdomen showed tremendous colonic dilatation (7) and a 
cecostomy was performed. 


(4) A simple roentgenogram of the abdomen shows huge distention of almost the entire colon, most 
marked in the transverse colon. The wall of the bowel appears thin. Pseudopolypoid projections are not 
evident. (B) Barium enema examination a month after cecostomy shows evidence of active ulcerative 


colitis throughout the colon. The marked distention has disappeared. 


The patient improved after cecostomy and was discharged. An elective subtotal colectomy was performed six months after the 
first admission. The entire colon was involved with hemorrhagic ulcerations and the intestinal wa!l was thickened throughout. 


serosal exudate is usually present in these 
patients and no doubt contributes to the 
increased distance between adjacent loops 
of bowel. However, the presence of thick- 
ening of the bowel wall itself, at least in less 
severely involved areas, is indicated by the 
increased width of the interhaustral plicae 
since this cannot be due to peritoneal fluid 
or exudate. In the most severely diseased 
areas, the bowel may become extremely 
thin with no evidence of scalloping of the 
wall or of pseudopolyps (Fig. 1B). It is 
common to find at laparotomy that a local- 
ized or sealed-off perforation has occurred. 


These are difficult to recognize on a film of 
the abdomen because of confusion with ad- 
jacent shadows. In the absence of a free 
perforation, there is rarely roentgen evi- 
dence of any large amount of free fluid in 
the peritoneal cavity; that is, there is no 
generalized hazy density over the abdo- 
men and the various fat lines are usually 
maintained. 

In practically all cases, the simple roent- 
genogram of the abdomen shows, in addi- 
tion to colonic distention, a large number 
of air-containing loops of small bowel 
which, however, do not appear to be un- 
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A seventeen year old female was admitted with a second episode 


of toxic dilatation. 


(4) A simple roentgenogram of the abdomen 
shows segmental dilatation of the ascending, 
transverse and descending colon. Dilatation is not 
extreme but a large number of round pseudopolyps 
are seen along the contours of the bowel and 
within the air column. 


usually distended and which do not show 
any systematic pattern such as is seen in 
mechanical small bowel obstruction. These 
loops of small bowel usually show multiple 
acute twists and turns with normal or 
slightly thickened septa intervening be- 
between their lumina and with a normal 
pattern of the valvulae. The appearance of 
the small bowel simulates that seen in pa- 
tients with marked aerophagia. With the 
patient erect, fluid levels may be seen in the 
small bowel as well as in the colon. Gastric 
dilatation may also occur® but it has not 
been a marked feature in this group of 
cases. 

Toxic segmental dilatation may develop 
in a surprisingly short period of time, for 
example, in three or four days (Fig. 5). Af- 
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ter the performance of a cecostomy, nor- 
mal tone may be restored within a period 
of one or two weeks (Fig. 88). If the pa- 
tient does poorly, however, marked disten- 
tion of the colon may persist. In a rare in- 
stance, despite recovery from the acute 
episode and the resumption of relatively 
normal tone to the bowel, dilatation of a 
chronic character may supervene and re- 
semble Hirschsprung’s disease (Fig. 10).! 
The number of barium enema examinations 
done in patients who have recovered from 
an episode of dilatation are too few to war- 
rant any reliable statement as to the subse- 
quent appearance of the bowel. Prelimi- 
nary observations suggest that a segment 
of the colon involved acutely during an 
episode of dilatation may improve remark- 
ably, at least on roentgen examination. 


DIFFERENTIAL DIAGNOSIS 


In patients with a suitable clinical his- 
tory, the roentgen features described above 
may be considered to be pathognomonic for 
“toxic segmental dilatation of the colon” as 
an episode during the course of fulminating 
ulcerative colitis. From the roentgen point 
of view, differentiation from paralytic ileus 
or mechanical intestinal obstruction of the 
colon, from Hirschsprung’s disease, from 
“sentinel” dilatation during the course of 
acute pancreatitis, from markedly dilated 
loops of small bowel in ileojejunitis and 
from marked colonic dilatation occasionally 
seen in sprue must be considered. None of 
these conditions, however, show the re- 
markable localized colonic dilatation in as- 
sociation with evidence of severe intrinsic 
inflammatory disease of the bowel wall. In 
many patients with uncomplicated chronic 
or subacute ulcerative colitis, a simple 
roentgenogram of the abdomen will often 
show an abnormal segment of colon indica- 
tive of intrinsic inflammatory disease but 
there is no concomitant dilatation (Fig. 11). 
Marked changes may be seen in the appear- 
ance of the colon during the course of an 
acute episode of colitis which may be se- 
vere enough to be called fulminating but 
which is not accompanied by dilatation 
(Fig. 12). Hypotonic segments containing 
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air as well as strictures or narrowed seg- 
ments are characteristic of “burnt out” ul- 
cerative colitis but dilatation is not marked 
unless an obstructing carcinoma develops. 


SUMMARY 


1. Marked dilatation of segments of the 
colon may occur during the course of non- 
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A forty-six year old male with a three year history of 
ulcerative colitis was admitted during an acute episode 
with abdominal distention. The patient went into shock 
and roentgen examination of the abdomen revealed 
marked distention of the colon. 

(4) Asimple roentgenogram of the abdomen 
shows marked segmental distention in the 
region of the ascending colon and transverse 
colon and the sigmoid. The contours of the as- 
cending colon are markedly scalloped. 

A tube cecostomy was performed on this patient. The 
cecum was markedly dilated. The postoperative course 
was stormy but he gradually improved and the colon re- 
turned to relatively normal caliber (B). Two and a half 
years later, the patient noted progressive increase in his 
abdominal girth. Barium enema examination showed 
huge distention of almost the entire colon (C). 

(B) Barium enema examination twelve 
days after cecostomy shows a marked decrease 
in the caliber of the colon with severe changes 
of ulcerative colitis throughout. (C) Barium 
enema examination about three years after the 
original episode of toxic dilatation shows huge 
distention of the colon. The rectum and recto- 
sigmoid are less distended. The caput coli is 
relatively small. 


specific fulminating ulcerative colitis and 
represent a unique phase of this disease 
with a serious prognosis. 

2. The cause of so-called toxic segmental 
dilatation is unknown but is related to 
acute inflammatory changes involving all 
coats of the bowel wall, often with necrosis 
and perforation. 
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(4) A simple roentgenogram of the abdomen 
(patient prone) shows marked irregularity in the 
contour and caliber of the transverse colon which 
contains air but is not distended. The appearance 
of this segment is typical of the findings in chronic 
or subacute ulcerative colitis. 

3. A simple roentgenogram of the abdo- 
men in this condition shows characteristic 
findings in almost all instances. Barium 
enema examination is unnecessary and un- 
desirable. 


Bernard S. Wolf, M.D. 
The Mount Sinai Hospital 
11 E. 100 Street, 

New York 29, New York 
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A fifty year old woman was admitted with the history of two 
days of bloody diarrhea. Patient was acutely ill with a diffusely 
tender, moderately distended abdomen and temperature of 
101°F, Sigmoidoscopy showed congestion and ulceration of 
the mucosa, 


(4) A simple roentgenogram of the abdomen 
shows a very bizarre appearance of the transverse 
colon with marked thickening of the interhaustral 
septa and picket-fence haustral pattern. The de- 
scending colon (arrow), outlined by air, has a 
ribbon-like appearance. Transverse loops of 
moderately distended small bowel are-seen in the 
lower abdomen. 

This patient improved rapidly on symptomatic therapy. 
Stool cultures and serologic tests were noncontributory and 
patient was discharged with the diagnosis of acute non- 
specific ulcerative colitis (first attack). 
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THE INCIDENCE OF COLONIC DIVERTICULOSIS* 


By CARLISLE C. SMITH, 


IVERTICULOSIS of the colon and 

associated diverticulitis are commonly 
encountered abnormalities of continuing 
medical and surgical interest. Despite this, 
reports in the literature show a wide vari- 
ation in its incidence. Schinz e¢ a/.’ in their 
textbook give an incidence of 30 per cent in 
patients over fifty years of age. Kocour,' 
on the other hand, observed only 3.58 per 
cent incidence in 7,000 autopsy studies. 
Other reports describe findings of 5 per 
cent,’ 12 per cent,® §.2 per cent,! and 7 per 
cent.’ Only Kocour analyzed his material 
according to age distribution. He also 
noted an increased incidence in white as 
compared to Negro patients. Horner? re- 
ports an increased incidence in males as 
compared to females. 

This variation indicates clearly the need 
for critical evaluation of current clinical ex- 
perience. For this reason, a review of 1,016 
consecutive barium enema studies was 
made and the results analyzed to provide 
some indication of the actual incidence and 
distribution of diverticulosis. With few ex- 
ceptions, all examinations performed in the 


radiologic department of the University of 


Utah College of Medicine from April, 
1954, through January, 1958, were re- 
viewed. Examinations in which the entire 
colon was not filled were eliminated. Those 
cases in which the actual roentgenograms 
were not available for re-examination were 
likewise not included, since accuracy of the 
roentgenographic report could not be con- 
firmed. In all cases, both the reports and 
the roentgenograms were reviewed. Diver- 
ticula had to be present and unquestion- 
ably visualized for the examination to be 
considered positive. Questionable demon- 
strations were considered negative. Con- 
sequently, errors in the data would tend to 
make the figures too low rather than too 
high. Suitable precautions were taken to 


M.D., and WM. R. CHRISTENSEN, 
SALT LAKE CITY, 


M.D. 


UTAH 


insure that patients with repeat or mul- 
tiple examinations were not recorded more 
than once. 


MATERIAL AND METHOD 


The group studied possessed certain fea- 
tures that prevent application of the data 
to the general population. However, it is 
representative of groups commonly en- 
countered in other areas and comparison is 
valid for similar groups. Table 1 indicates 
that the average age of the group was 
greater than that of the general population. 
Table 1 shows the age and sex distribution. 
More females than males were examined 
but their average age did not vary signifi- 
cantly, being 57.1 years for the group as a 
whole. 

Since the patients were predominantly 
Anglo-Saxon or Scandinavian in origin, 
with relatively few Negro or Spanish- 
American subjects, no attempt has been 
made to determine racial incidence. Over 
three fourths were charity patients and the 
remainder private. In general, then, the 
group was derived from the lower social and 
income levels. Many patients were referred 
because of abdominal findings or gastro- 
intestinal signs or symptoms. Others showed 
only minimal findings or were examined as 
part of a general diagnostic evaluation. 
Hence, the group is not the result of ran- 
dom population sampling, but rather is 
typical of hospital and outpatient clinics 
where roentgenologic services are readily 
available. Under these circumstances, a low 
incidence of colonic disease is to be ex- 
pected and some resemblance to the general 
population is present. 

The technique of the barium enema 
study varied little during the period of 
review. All patients were fluoroscoped. 
Spot roentgenograms as well as filled and 
evacuation roentgenograms were obtained. 


* From the Department of Radiology, University of Utah, College of Medicine, Salt Lake City, Utah. 
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TABLE | 


AVERAGE AGE OF STUDY GROUP (YE ARS) 


Male Female Total 


Normal Patients 63.6 $3.2 
Patients with Diverticulosis 69.6 70.6 70.4 


Total Patients - 


Air contrast enemas were included in the 
study only when preceded by a routine 
enema examination. Barium sulfate in col- 
loidal particle size was used in sufficiently 
low concentration to permit penetration of 
the colonic shadow by the diagnostic beam. 
Since 1957 the roentgenographic technique 
has been at high kilovoltage levels (120 
kv.). Small lesions such as diverticula are 
well demonstrated by this technique. A 
thin barium mixture is particularly im- 
portant in this respect. 


OBSERVATIONS 


The average age of the patients with 
diverticulosis was 70.4 years. In contrast, 
patients without diverticulosis averaged 
53-4 years of age (Table 1). 

Table 111 shows the over-all incidence of 
diverticulosis in the group. Of 1,016 pa- 
tients examined, 222, or 21.8 per cent, 
showed diverticulosis. The incidence in 
males was 22.1 per cent, compared with 


Taste Il 


AGE GROUP DISTRIBUTION OF STUDY GROUP 


Age Group Male 


(Years) Female Total 
& 10 28 21 44 
20 12 15 
21— 30 II 33 a4 
31—.40 26 50 76 
4I- 50 65 138 
60 67 138 
61— 70 83 131 214 
71— 80 103 117 22 
81— go 46 61 107 
g1-—100 2 I 3 
Total 443 $73 1,016 
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TaBL_e III 


INCIDENCE OF DIVERTICULOSIS 


Male Female Total 
Total Normal 345 449 794 
Total with Di- 
verticulosis 98 124 222 
Totalin Study 443 $73 1,016 
Incidence 22.1% 21.7% 21.8% 


21.7 per cent in females. This does not 
represent a significant difference. 

Table tv lists the percentage incidence 
according to age group and sex. An inci- 
dence of 12 per cent is observed in the 41-50 
decade, with a rise to 42 per cent in the 
81-go decade. A difference between male 
and female is observed between 61 and 80 
but this is probably not significant, since 
the higher incidence is found in the male 
from 61 to 70 and in the female from 71 to 
80. The total number of patients in any one 
age group is small. 

Table v indicates the site of involvement 
as a percentage of the total number of sub- 
jects with diverticulosis (222). Again the 
cases are separated into male and female, 
but the differences between the two groups 
are probably not significant and merely 
reflect the small number of cases in each 
individual group. The abnormality was con- 
sidered localized if only a single segment 
was involved and generalized if more than 
one segment were affected. Under this di- 
vision, about half the patients fell in each 
group. As noted by others, the sigmoid 
colon was commonly affected—}g per cent 


TaBLe IV 


AGE GROUP INCIDENCE 
Percentage of Total Patients in Age Group 


Age (years) Male Female Total 
percent percent percent 
41-50 12 12 12 
51-60 18 18 18 
61-70 30 2) 25 
71-80 31 41 36 


81-go 44 41 42 
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TABLE V 
SITE OF INVOLVEMENT 
Percentage of Total 
Male Female Both 
per per per 
cent cent cent 
Localized $3 46 49 
Sigmoid 42 38 39 
Descending 9 6 8 
Transverse, Ascending, 
or Cecum 2 2 2 
Generalized 47 $4 51 
Sigmoid, Descending 2 36 34 
Ascending, Transverse I I 
Transverse, Descending, 
Sigmoid 6 6 7 
All Segments 8 10 9 


Total 100 100 Kae) 
of cases. By adding the number of general- 
ized cases involving only the descending 
and sigmoid areas, a total of 73 per cent is 
obtained, indicating that these are the most 
frequent areas involved by diverticulosis. 
Table vi is a compilation showing the dift- 
ferences in the age groups with reference to 
localized as compared with generalized in- 
volvement. For this purpose, the percent- 
ages are calculated from the total patients 
examined—1,o16 cases. It is of considerable 
interest to note that in each age group the 
ratio of localized to generalized involve- 
ment remains approximately equal. In 


Tas_e VI 
RELATIONSHIP OF AGE TO TYPE OF INVOLVEMENT 
Percentage of Total Group 


Age Localized 


Generalized 
(years) Male Female Total Male Female Total 

per “per oper per per per 

cent cent cent CEnt -cent 
41-$50 5 7 7 8 5 7 
51-60 10 7 9 7 11 9 
61-70 20 7 12 10 14 [3 
71-80 12 20 17 18 20 2 
81-go 2 2 


3 20 18 19 
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TaBLe VII 
INCIDENCE OF ASSOCIATED CARCINOMA 


OF THE COLON 


Carcinoma 
Age Group 


Carcinoma and Di- Total 
(years) : 
verticulosis 
51-60 3 3 
61-70 2 I 3 
71-80 3 3 6 
8I—go I I 
Total 4 13 
Incidence 1.1% 1.8% 1.3% 
Corrected for Age 
Distribution 1.5% 1.8! 1.6% 


other words, the older patients do not show 
a higher incidence of generalized disease 
than the younger. Though not shown in the 
table, more detailed comparisons were 
made of each site of involvement, including 
those in which the entire colon was in- 
volved. No correlation was shown between 
the age of the patient and the extent of the 
diverticulosis. For example, the average 
age of the patients showing diverticulosis 
of three or more segments of the bowel (34) 
was 69.4 years, which does not differ sig- 
nificantly from the age of all patients with 
diverticulosis—70.4 years. 

In the past, references have occasionally 
been made to the association of colonic 
malignancy with diverticulosis. The num- 
ber of cases of carcinoma seen during the 
period of this study was too small to permit 
reliable analysis of the association of these 
two lesions. Table vit, however, is included 
for information to show the general trend 
of the data. Only 13 cases of cancer were 
discovered among the 1,016 examinations. 
This represents only a few of the malig- 
nancies seen in the department, since many 
other patients showed varying degrees of 
obstruction and could not be examined 
completely by barium enema. Conse- 
quently, they were eliminated from the 
study. Of those whose condition did per- 
mit complete examination, 4 showed as- 
sociated diverticulosis while g did_ not. 
Since none were under $1 years of age, the 
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incidence figures were corrected for this 
age distribution. The incidence of carci- 
noma in the two groups was then 1.5 per cent 
and 1.8 per cent, an insignificant difference. 
For the reasons cited above, this incidence 
figure cannot be considered an indication 
of carcinoma incidence in the group as a 
whole. 
DISCUSSION 

The data presented above are valid only 
for the population group described. Certain 
conclusions, however, may be generally ap- 
plicable. Diverticulosis of the colon is an 
abnormality which appears in old age and 
increases in incidence with advancing age. 
Statistical evaluation of its incidence in a 
population is meaningless and inconclusive 
unless the age group distribution of that 
population is also known. The incidence in 
male and female is equal. In the population 
over fifty years of age, one third may be 
expected to show the change—actually 33 
per cent in this study. 

Surprisingly, once manifest, the lesion 
does not appear to show progression. The 
data suggest that the patient with localized 
disease will not successively show involve- 
ment of other areas with the passage of 
time. The implication is that the lesion is 
based on a pre-existing structural abnor- 
mality rather than on an acquired degener- 
ative change. Degenerative changes would 
appear to be necessary for the abnormality 
to become manifest. This finding should be 
confirmed by serial studies of the same pa- 
tient covering many years of observation. 

Criteria for the roentgenographic diag- 
nosis of diverticulitis are still the subject of 
some controversy. Consequently, no at- 
tempt has been made to evaluate the fre- 
quency of this complication. Within the 
group of 1,016, however, only 2 surgically 
proved cases of diverticulitis were en- 
countered—an incidence of 0.2 per cent of 
the whole or 1 per cent of the group with 
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diverticulosis. This should not be cor- 
sidered a true indication of the frequency 
of this complication, since many patients 
do not come to surgical exploration. The 
frequency, nevertheless, is low. 


SUMMARY 


Diverticulosis of the colon is a common 
abnormality which is encountered with in- 
creasing frequency with advancing age. 
One-third of the persons over fifty years of 
age examined by barium enema study show 
the change. No difference in incidence be- 
tween male and female is noted. No obvious 
association with malignancy of the colon is 
observed. Once manifested, the disease 
does not appear to be progressive. 


Carlisle C. Smith, M.D. 
Department of Radiology 
University of Utah 
College of Medicine 

Salt Lake City 15, Utah 
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THE COLON IN SYSTEMIC SCLEROSIS 
(SCLERODERMA) 


By WILLIAM T. MESZAROS, M.D. 


CHICAGO, ILLINOIS 


NVOLVEMENT of the colon by sys- 

temic sclerosis (scleroderma) is probably 
more frequent thanis generally appreciated. 
Changes would be demonstrated more 
often if examinations of the large bowel 
were done routinely in patients with sclero- 
derma. The colon is worthy of greater at- 
tention, since occasionally the predominant 
clinical manifestation is due to involvement 
of this region. 

Kemp-Harpert demonstrated colon 
changes in 8 of 11 patients examined. Hale 
and Schatzki® found colon involvement in 
2 of 15 patients. At Cook County Hospital 
colon studies were performed in 7 patients, 
and characteristic findings were noted in 3. 
One of these has been previously reported.® 


PATHOLOGY 
Grossly, the wall of the colon is thin. 
Microscopic examination shows the sub- 
mucosa to be characteristically thickened. 
There is atrophy and fibrosis of the 
muscularis. Edema or ulceration of the 
mucosa may occur. 


CLINICAL FINDINGS 


No symptoms may be noted or there 
may be constipation, diarrhea, or a combina- 
tion of these two findings. Abdominal pain 
may be present. Bleeding from the colon 
may occur. Occasionally, marked dilatation 
of the colon is observed,’ and may be 
thought to be due to organic obstruction. 
Obstruction is best excluded by roentgeno- 
logic examination of the colon with barium 
enema. 

Marked ulceration and sloughing of the 
mucosa, with necrosis and perforation of 
the colon has been noted in a male,’ which 
is unusual. Including the 2 cases described 
below, 15 cases of colon involvement 


have been reported in females.!“:*7 This 
is in contrast to the general incidence 
of scleroderma, since approximately one- 
third of the cases occur in males. 

Involvement of the colon is not neces- 
sarily a late finding. The youngest patient 
found by the author was twenty years of 
age, with a known history of scleroderma of 
less than one year.® 

ROENTGEN FINDINGS 

The colon has been reported as atonic, al- 
though this is difficult to differentiate from 
the wide variation of normal. Originally 
alternating areas of sacculation and_nar- 
rowing were described.?* Sacculation is 
now believed to represent the characteristic 
change.''> The saccules are noted most 
frequently in the transverse colon (inferior 
surface) and descending colon. Involve- 
ment of the sigmoid and ascending colon 
may also occur. These saccules contain in- 
spissated fecal material. 

The sacculation is due to muscular 
atrophy; it is best demonstrated on post- 
evacuation roentgenograms. The normal 
colon contracts, whereas the atrophic sac- 
cules show little or no contraction. These 
saccules are sometimes referred to as 
“pseudo-diverticula.” They have wider 
mouths than ordinary diverticula, and can 
thereby be differentiated. 

Occasionally, the haustra will appear 
somewhat atrophic, simulating the saccules 
of scleroderma. These atrophic haustra are 
more common in elderly persons. Sclero- 
derma is most frequently seen in middle age. 
The changes of scleroderma in the esopha- 
gus also serve as differentiating features. 

Involvement of the esophagus occurs in 
all cases, and changes in the small bowel 
are found in two-thirds of the patients with 
involvement of the 
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DISCUSSION 


In addition to the academic interest, 
demonstration of colon involvement. in 
scleroderma is of significance for two rea- 
sons: (1) It is important to know that bleed- 
ing may occur. This may be due to mucosal 
ulceration secondary to ischemia. Marked 
constipation and fecal impaction may also 
be a causative factor; and (2) patients with 
visceral sclerosis tolerate abdominal sur- 
gery poorly. Therefore, if fecal impaction 
and atony suggest obstruction, laparotomy 
is to be avoided until the presence of or- 
ganic obstruction can be verified. Appro- 
priate dietary and drug regimens are ad- 
vised when constipation is present to pre- 
vent the development of impaction. 

Barium enema studies in patients known 
to have scleroderma should be done with 
care. Overdistention is to be avoided to 
prevent the possibility of perforating a 
thin-walled colon. Similar precautions ap- 
ply to sigmoidoscopy. 


REPORT OF CASES 


Case 1. A white female, aged sixty-five, had 


Fic. 1. Case 1. Barium enema study shows saccula- 
tion of the distal half of the colon. Note wide 
mouths of pouches. 
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Kic. 2. Case 1. 
Atrophic saccules are more prominent. The most 
pronounced changes are in the transverse colon. 


Postevacuation roentgenogram. 


noticed skin changes for ten months. The his- 
tory was difficult to obtain because of a lan- 
guage barrier. However, dysphagia had been 
present for nine months; diarrhea had been 
noted for two months; and constipation had 
been present for one month. Skin biopsy was 
positive for scleroderma. 

Roentgen examination revealed absorption 
of the distal phalanges, with minimal calcino- 
sis. There was basilar pulmonary fibrosis. Mini- 
mal dilatation of the esophagus and small bowel 
was noted. Sacculation of the colon was evident 
(Fig. 1). The latter finding was more apparent 
on the postevacuation roentgenogram (Fig.2). 


Case ul. A white female, aged sixty-seven, 
entered the hospital because of marked consti- 
pation. A few drops of bright red blood had 
been passed by rectum. 

Scleroderma had been first diagnosed eleven 
years previously, at which time involvement of 
the hands and fingers was noticed. Dysphagia 
had been present for three years and colon 
symptoms for four months. There was a mod- 
erately severe constipation. 

Physical examination showed characteristic 
skin findings and a biopsy revealed scleroderma. 
A hard nodular mass was palpated on the an- 
terior wall of the rectum. The stool benzidine test 
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Case 11. Roentgenogram taken five days after 
barium meal. Large amount of residual barium in 
colon indicates associated constipation. The colon 
appears tortuous due to marked sacculation. 


was 4 plus positive. The proctoscopic examina- 
tion remained negative up to a distance of 18 
cm. Further passage was impossible because of 
hard fecal material. 

Roentgenologic examination revealed pha- 
langeal absorption. There was widespread sub- 
cutaneous calcification. Barium meal study 
showed widening of the esophagus and there 
was minimal small bowel dilatation present. A 
roentgenogram of the abdomen five days later 
disclosed large pouches of the distal colon (Fig. 
3). Barium enema study also clearly demon- 
strated these large saccules (Fig. 4). 


SUMMARY 


The roentgen manifestations of sclerosis 
(scleroderma) of the colon are discussed. 
Two illustrative cases are reported. 

Involvement of the large bowel is not in- 
frequent. In view of the clinical importance 
of the abnormal colon, greater attention 
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4. Case Barium enema, postevacuation roent- 
genogram. Large saccules of sigmoid are seen, 
with smaller saccules present in the transverse 
and descending colon. 


should be directed to this region in pa- 
tients with scleroderma. 


Director of Diagnostic Radiology 
Cook County Hospital 
Chicago, Illinois 
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ORAL CHOLECYSTOGRAPHY: A REVIEW 
OF TECHNIQUES* 


By JEROME H. SHAPIRO, M.D., WILHELM Z. STERN, M.D., avd HAROLD G. JACOBSON, M.D. 


NEW YORK, NEW YORK 


— the existence of intravenous 
contrast media, oral cholecystography 
remains the method of choice in the ex- 
amination of the gallbladder. Oral chole- 
cystography, when properly performed, is 
an examination with a high degree of ac- 
curacy. This presentation is a review of the 
variety of techniques which can be used in 
oral cholecystography as an aid in estab- 
lishing the diagnosis. 

The introduction of oral cholecystog- 
raphy by Graham and Cole? in 1924 is still 
one of the most important developments in 
diagnostic roentgenology. This procedure, 
utilizing an oral iodine compound, resulted 
in a relatively simple roentgenographic 
examination based on a physiologic func- 
tion of the gallbladder. Since 1924, oral 
cholecystography has undergone repeated 
modifications, finally resulting in one of the 
most reliable examinations performed in 
radiology. This improvement in diagnostic 
accuracy followed the introduction of vari- 
ous contrast media and the application of a 
variety of roentgenologic techniques. The 
currently used tri-iodo contrast media, 
telepaque,' teridax® and orabilex,'® result 
in increased gallbladder opacification and 
a high incidence of visualization of the 
cystic and commen ducts. 

A number of sventgenologic techniques 
have been empluyed in oral cholecystog- 
raphy. During the past few years, we have 
successfully utilized laminagraphy as an 
adjunct in the study of the biliary tract. 
This has led us to review other nonroutine 
technical methods in an attempt to deter- 
mine their indications and effectiveness. 

An accurate evaluation of gallbladder 
structure and function by means of oral 
cholecystography requires roentgenograms 
of the highest technical quality. No basic 


routine will suffice for an adequate exami- 
nation of this organ. The procedure must 
be carefully supervised. Immediate viewing 
of the processed roentgenograms will deter- 
mine what further exposures and technical 
modalities are required to complete the 
examination. Prior preparation of the pa- 
tient has been advised by some to include 
cleansing of the colon to rid the hepatic 
flexure segment of fecal material; we do not 
find such preparation necessary on a rou- 
tine basis. Residual gallbladder bile may 
be evacuated by a fat-containing meal 
prior to the ingestion of the opacifying 
medium. Failure of emptying may result 
in poor or even no opacification of a normal 
gallbladder.’ After a preliminary roent- 
genogram of the right upper quadrant, the 
contrast material is administered and 
twelve to sixteen hours later additional 
roentgenograms are taken. Any significant 
vomiting or diarrhea following the inges- 
tion of the medium may result in poor 
opacification of the gallbladder and pre- 
vents a satisfactory roentgenographic ex- 
amination. Other factors militating against 
opacification of the normal gallbladder are 
hepatocellular damage, peritonitis, pan- 
creatic insufficiency, recent abdominal sur- 
gery’ and pyloroduodenal obstruction. 

To obtain cholecystograms of good qual- 
ity, a short exposure time should be used 
along with a combination of other factors 
which will result in adequate penetration 
and satisfactory contrast. The use of small- 
aperture extension cones will produce 
studies with improved detail. In addition 
to the preliminary scout roentgenogram, at 
least three roentgenograms should be in- 
cluded in the examination. These are taken 
in the posteroanterior prone, posteroanter- 
ior erect and left anterior oblique positions. 


* From the Division of Diagnostic Radiology, Montefiore Hospital, and the Department of Radiology, New York University College 


of Medicine, New York, New York. 
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TABLE I 


Positions 


Prone posteroanterior 

Prone left anterior oblique 
Supine anteroposterior 
Lateral—erect or horizontal 
Erect—posteroanterior 

Lateral decubitus (left side up) 
Supine—Trendelenburg 


Techniques 


Barium swallow—duodenal relationship 
Posteroanterior prone 

Anteroposterior supine 

Laminagraphy 

Air or barium in colon 

Fluoroscopy and graded compression spot films 
Stereoscopic films 

Postcholagogue films 

Cleansing enemas 

25° tube-tilt to feet—prone 

25° tube-tilt to head—supine 


Another, in the left anterior oblique prone 
position is obtained thirty to sixty minutes 
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after the administration of a cholagogue. 
In instances where the presence of small 
calculi is definitively established, the chol- 
agogue is omitted. 

Radiolucencies within the confines of the 
onacified gallbladder constitute the most 
frequently encountered problem in this 
examination. These may be caused by: (1) 
radiolucent calculi; (2) overlying intestinal 
gas and/or fecal material with a normal 
gallbladder; and (3) radiolucent calculi 
with overlying gas and/or fecal material. 
Although a positional relationship is known 
to exist between the gallbladder and the 
hepatic flexure,’ the contiguity of the two 
structures is frequently such that overlap- 
ping may occur. Additional studies which 
are listed in Table 1 may then be required. 
A brief description of the various techni- 
ques, their indications and possible limita- 
tions follows. 

The lateral decubitus position (left side 
up) as described by Kirklin® and Walker" 


Fic. 1. (4) Gallbladder opacified with telepaque. Small multiple radiolucent calculi barely discernible 
(B) Lateral decubitus roentgenogram (left side up) shows a layering of radiolucent calculi within the 


gallbladder (arrow). 


: 
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le. Fic. 2. Gallbladder, hepatic ducts and common duct 
all opacified with telepaque. Barium outlines the 
ry stomach, duodenal bulb and hepatic flexure, sepa- 
rating these structures from the gallbladder. 
he 
st a 
or frequently results in cholecystograms of 
1) poor contrast. The object of this procedure 
ral is to separate the gallbladder’ from the ad- 
val jacent structures and to permit a layering 
uli of calculi within the gallbladder, which 
al otherwise can be demonstrated only in the 
re erect position (Fig. 1, 4 and B). A barium 
he swallow may be given in order to better 
“—" outline the distal stomach and duodenum 
= and thus separate the gallbladder from 
ch these structures roentgenographically. The 
od. colon may be opacified with barium or gas 
= to separate the hepatic flexure from the 
al gallbladder (Fig. 2 and 3, 4 and B). Air in 
the hepatic flexure may even visualize a 
a gallstone.’ Although these procedures pro- 
ai long the examination and may result in 


some discomfort to the patient, we have, at 
times, successfully employed them for 


ble 


the Fic. 3. (4) Gas is seen overlying and obscuring opacified gallbladder. (B) The opacified gallbladder 
is well delineated after insufflation of hepatic flexure with air from below. 
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Fic. 4. (4) Overlying gas and fecal material obscure part of the opacified gallbladder. (B) Anteropostericr 
(supine) 25° tube-tilt roentgenogram toward the head, separating the gallbladder shadow from that of 


the colon. 


visualization of portions of the gastrointes- 
tinal tract. Retained fecal material in the 
hepatic flexure may, on occasion, be evac- 
uated by enemata, and then subsequent 
cholecystograms may be diagnostic. Stereo- 
scopic roentgenograms of the gallbladder 
may prove valuable in the evaluation of 
radiolucencies in this region. Such roent- 
genograms must be technically excellent 
and the interpreter must possess good 
stereoscopic vision. Two simple tube-tilt- 
ings have been used in an attempt to sepa- 
rate the gallbladder shadow from that of 
the overlying intestinal tract. These in- 
cluded an anteroposterior 25° tube-tilt 
toward the head with the patient supine 
(Fig. 4, 4 and B) and a posteroanterior 
25° tube-tilt toward the feet with the pa- 
tient prone (Fig. 5, 7 and 2). The Trendel- 
enburg supine position has also been used. 
On several occasions we have employed 


lateral erect and horizontal positions to 
good advantage. 

Several reports! stress the simplicity 
and reliability of fluoroscopy in the upright 
position with graded compression spot 
roentgenograms of the gallbladder. Addi- 
tional studies with compression may be ob- 
tained in the supine or prone positions. We 
have used this technique frequently with 
gratifying results (Fig. 6). The disadvan- 
tages are that the radiologist is required to 
prepare for fluoroscopy while both the pa- 
tient and radiologist are exposed to addi- 
tional radiation, and that the opacified gall- 
bladder may not be easily localized on 
fluoroscopy, particularly in obese or heavily 
muscled individuals. 

The value of laminagraphy has been re- 
viewed by several authors.?:!: We have 
found this technique to be easily per- 
formed, and the laminagrams of consider- 


= 
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Fic. 5. (4) Gas and fecal material obscure a portion of the opacified gallbladder. (B) The gallbladder shadow 
is separated from the overlying bowel opacities and radiolucencies in the posteroanterior (prone) roent- 


genogram with a 25° tube-tilt toward the feet. 


able value as an aid in the final interpreta- 
tion. The density of the opacified gall- 
bladder frequently seems to be enhanced by 
the use of laminagraphy. We have had a 
number of cases in which laminagrams had 
demonstrated calculi which were not visible 
after using the conventional and other 
special techniques (ig. 7, 4, B and C; 8; 
and 9, 4 and B). 

It has been suggested that the opacity of 
the gallbladder may be sufficiently dense to 
obscure small calculi at times. We have had 
no personal experience with such a situa- 
tion. When the gallbladder opacities faintly 
or does not visualize, a second dose of con- 
trast medium can be administered over a 
two day period in an attempt to opacify or 
augment opacification of the gallbladder. 
More recently, a multiple divided-dose 
technique has been used over a period of 


ic. 6. A series of graded compression spot roent- 

genograms of the gallbladder demonstrating a 
small radiolucent calculus in the lower portion. 


= Vor. 82, No. 6 Oral Cholecystography 1007 | 
| 
ricr 
to 
di 
ily 
id 


1008 


J. H. Shapiro, W. Z. Stern and H. G. Jacobson 


DECEMBER, 1959 


Fic. 7. (4 and B) Opacified gallbladder with faintly defined radiolucency overlying midportion. 
(C) Laminagram clearly delineating the radiolucent calculus. 


Fic. 8. Laminagram clearly delineating one definite 
radiolucent calculus in the superior third of the 
gallbladder and several more faintly defined calculi 

near the midportion. 


four or more days with apparent adherence 
of the opaque medium to the gallstones."**"4 
On several occasions, inadequate opacifica- 
tion has been enhanced by this method 
with consequent demonstration of calculi 
(Fig. 10, 4, B and C). When multiple doses 
have been unsuccessful, the administration 
of a fatty cholagogue may be used to di- 
minish the volume of the gallbladder. The 
ejection of opaque medium from the gall- 
bladder with resultant diminution in 
volume may then permit visualization of 
calculi (Fig 2). 

It would be difficult indeed to establish 
fixed recommendations for methods of ex- 
amination in oral cholecystography. Indi- 
vidual experiences result in particular pre- 
ference and individual cases require per- 
sonalized supervision. No technique or 
series of techniques is applicable as a 
routine. 


CONCLUSIONS 


1. A number of roentgenologic tech- 
niques has been presented and evaluated 
for use in oral cholecystography. 

2. These techniques, in addition to the 
standard routines, include laminagraphy, 
graded compression spot roentgenography 


4 
4 


1959 


Vou. 82, No. 6 Oral Cholecystography 1009 


delineate 


Fic. 10. (4) The gallbladder is faintly opacified twelve hours after oral ingestion, of telepaque and the calculi 
cannot be definitely identified. (B and C) After 1 gm. of telepaque, three times a day for four days, the 
gallbladder is well opacified and several large radiolucent calculi are noted within its contour (the ‘rim 
sign’’), 


uli 
seS Fic. 9. (4 and B) Laminagrams clearly HE multiple radiolucent calculi of the gallbladder. 
on 
di- | 
h- A BY 
od 
le 
ly 


IOIO 


with fluoroscopy, multiple-dose techniques 
(the “rim sign’’), lateral decubitus roent- 
genography, tube-tilt roentgenography, 
opacification with barium and insufflation 
with air of the hepatic flexure and barium 
opacification of the duodenum. 

3. No single technique is uniformly ap- 
plicable; problem cases must be individu- 
ally handled. 

4. When properly performed, in cases 
with intact hepatocellular function, the 
diagnostic accuracy of oral cholecystog- 
raphy should approach perfection. 


Harold G. Jacobson, M.D. 
Montefiore Hospital 

210th Street and Bainbridge Avenue 
New York 67, New York 
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THE VALUE OF RE-EXAMINATION IN 
PATIENTS WITH INADEQUATE VISU- 
ALIZATION OF THE GALLBLADDER 

FOLLOWING A SINGLE DOSE 
OF TELEPAQUE 


By HAROLD D. ROSENBAUM, M.D.* 


LEXINGTON, KENTUCKY 


N 1954 my attention was drawn to a pa- 

tient in whom no gallbladder shadow 
could be seen on the morning following ad- 
ministration of iopanoic acid (telepaque), 
although the gallbladder was clearly visible 
the next day during roentgen examination 
of the upper gastrointestinal tract. No ad- 
ditional telepaque had been administered 
in the interval. This finding cast grave 
doubts on any implication of gallbladder 
disease that might be drawn from nonvisual- 
ization of the gallbladder the preceding 
morning. After this incident any change in 
density of the gallbladder shadow was 
carefully noted in those patients who, by 
chance, had roentgenograms of the abdo- 
men made the day following cholecystog- 
raphy. Although the number of patients 
examined in this manner was small, it was 
noted that the gallbladder occasionally was 
strikingly more dense at the second exami- 
nation. When another patient was en- 
countered in whom nonvisualization was 
followed by a clearly visible gallbladder the 
subsequent morning, the single dose 
method of telepaque cholecystography was 
abandoned. Following these events all pa- 
tients who showed nonvisualization, or in- 
adequate visualization, without evidence 
of gallstones were given additional tablets 
of telepaque, and the examination was re- 
peated the following day. This report re- 
sulted from a study of 450 consecutive pa- 
tients examined in this manner in 1955 and 
1956. 


MATERIAL AND METHODS 


The records of all cases (454), both in- 
patients and outpatients, who had chole- 


cystographic examinations at Ephraim 
McDowell Memorial Hospital, Danville, 
Kentucky from January 1, 1955 to Novem- 
ber 15, 1956 were reviewed. Four patients 
were excluded from the study because their 
roentgenograms were no longer available. 
The total group of 450 included 335 females 
and 115 males. All adult ages were repre- 
sented. The patients came almost exclu- 
sively from a small agricultural community 
and represented the vast majority of all 
individuals from this area whose gallblad- 
ders were so examined during this period. 

The patients were instructed to have a 
light fat-free meal’ on the evening before 
the examination, although it is likely that 
fats were not completely avoided by many 
of the outpatients. No patient received less 
than 3 gm. of telepaque. When the patient’s 
weight was above average, additional tab- 
lets were administered. The tablets were 
taken with a full glass of water just before 
retiring, and nothing more by mouth was 
permitted until the examination was com- 
pleted the next morning. 

When the patient reported to the radio- 
logic department the following morning, a 
posteroanterior roentgenogram (14X17 
inch film) of the entire abdomen! and a 
right posterior oblique roentgenogram of 
the right upper quadrant were taken rou- 
tinely. If stones were identified on these 
roentgenograms, additional views were 
usually omitted. If, however, the gallblad- 
der was visualized and gallstones could not 
be definitely diagnosed, additional views, 
always including upright exposures and 
usually spot roentgenograms with com- 
pression,®> were made. A standard fatty 


* Formerly, Radiologist, Ephraim McDowell Memoria! Hospital, Danville, Kentucky. 
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meal was then given, and at least two more 
roentgenograms of the gallbladder region 
were obtained approximately thirty min- 
utes later. The total number of exposures, 
both before and after the fatty meal, 
varied with the difficulty encountered in 
freeing the gallbladder from confusing 
bowel shadows, but in no instance were less 
than 5 exposures accepted as an adequate 
examination. 

If the gallbladder did not fill at the orig- 
inal examination, or if inadequate visual- 
ization occurred and no radiopaque stones 
were seen, the patient was quizzed to insure 
that the tablets were ingested and retained. 
Questions concerning diarrhea were asked 
all the patients, and although diarrhea was 
frequently experienced it appeared to be 
rarely, if ever, sufficiently severe to prevent 
adequate absorption. Inadequate visualiza- 
tion was said to be present when the gall- 
bladder was so poorly outlined that it was 
impossible to determine whether stones 
were present. These patients were routinely 
re-examined the subsequent morning fol- 
lowing repetition of the same dose of tele- 
paque at bedtime unless special circum- 
stances made re-examination inadvisable 
or unnecessary. No double doses were given 
before the second examination since a large 
quantity of the original telepaque usually 
was still present in the patient’s biliary-di- 
gestive system. 

As part of the study a written request 
was made to the referring physicians to ob- 
tain follow-up information on all 450 pa- 
tients. Such information became available 
in only 287 instances (63.7 per cent) largely 
because many patients did not return for 
an adequate follow-up. 


RESULTS 

Of the entire group of 450 cases 315 
(70.0 per cent) had negative findings at a 
single examination, and 69 (15.3 per cent) 
had positive findings that did not occasion 
a repeat study. In 66 individuals (14.7 per 
cent) a consecutive repeat examination in 
the manner described above was performed 
because of nonvisualization or inadequate 
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visualization on the initial series of films. 

Of these 66 patients, 46 (69.7 per cent) 
had abnormal findings at both examina- 
tions. Twelve patients (18.2 per cent) 
showed stones at the second examination 
that were not visible initially. Of these 12 
cases, g had demonstrated no function 
originally and 3 had shown inadequate 
visualization. 

Twenty-six individuals (39.4 per cent) 
revealed no function on both occasions. 
Six of these patients were jaundiced, and 7 
were shown to harbor gallstones at surgery. 
Six patients refused surgery, although 4 
continue to have symptoms compatible 
with gallbladder disease. One patient was 
su »sequently shown to have a high degree 
of obstruction at the ligament of Treitz. No 
follow-up information is available on the 
remaining 6 cases. 

Inadequate visualization at both exami- 
nations was noted in 6 instances (9.1 per 
cent). One of these patients has since 
undergone surgery with demonstration of 
gallstones; another was jaundiced; and an- 
other refused surgery and denies symptoms 
referable to the biliary system. Follow-up 
is not available on the remaining 3 cases. 

Only 2 patients (3.0 per cent) showed no 
function at the first examination and in- 
adequate visualization at the second. 
Stones were found at surgery in 1 of these 
patients, and the other refused surgery but 
still has symptoms consistent with gall- 
bladder disease. 

Twenty patients (30.3 per cent) showed 
abnormal findings at the first examination 
only to be followed by adequate visualiza- 
tion without evidence of stones on re-exami- 
nation the subsequent morning. 

Four of this group showed no function 
originally. One of these cases subsequently 
had a cholecystectomy with pathologic 
findings of minimal chronic cholecystitis. 
Two patients have shown no further evid- 
ence of gallbladder disease, and no follow- 
up information is available on the remain- 
ing case. It is of interest that one of the 2 
patients who have had no continued symp- 
toms indicative of biliary pathology was 
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TABLE I 


Total Cases Studied 


Single Negative Examination 
Single Positive Examination 


Examination Repeated Because of Initial Nonvisualization or Inadequate Visualization 


Both Examinations Positive 
Second Examination Negative 


315 (70.0%) 
69 (15.3%) 


66 (14.77) 
46 (69.7%)* 
20 (30.37%) 


* Twelve cases (18.29% of re-examined patients) showed stones at second examination that were not visible originally. 


shown to completely empty the gallbladder 
at the second examination after ingestion 
of a fatty meal. It is possible that the gall- 
bladder was stimulated in some manner to 
empty before roentgenograms were made 
at the first examination, thus accounting 
for nonvisualization. Three other patients 
in this series of 450 cases demonstrated 
complete emptying of the gallbladder in re- 
sponse to a fatty meal. 

Of the 20 patients who eventually 
showed normal findings on the second set of 
roentgenograms, 16 had inadequate visual- 
ization at the first examination. Eight of 
these patients subsequently have shown no 
evidence of gallbladder disease. Two pa- 
tients have had cholecystectomies. No 
pathologic report is available on one of 
these cases; the other showed minimal 
chronic cholecystitis. No follow-up infor- 
mation is available on the remaining 6 pa- 
tients. 

The findings described above are sum- 
marized in Table 1. 

In Table 11 the patients re-examined be- 
cause of nonvisualization of the gallbladder 
at the initial examination are compared 
with the patients who initially showed in- 


Total Patients with Repeat Examination 


Nonvisualization on Initial Examination 
Positive on Second Examination 
Negative on Second Examination 


Inadequate Visualization on Initial Examination 


Positive on Second Examination 
Negative on Second Examination 


adequate visualization. It is evident that 
an individual with nonvisualization is 
much more likely to have abnormal find- 
ings at the repeat study. 

In most instances varying amounts of 
telepaque were visible in the intestinal 
tract, but this rarely was troublesome if 
properly positioned exposures were made. 
In 18 patients, overlying gas in the bowel 
made diagnosis difficult,and on one occasion 
the study had to be repeated before one 
could be confident that no stones were 
present. 

There were 6 individuals of the entire 
group of 450 who retained appreciable tele- 
paque in the stomach. One of these cases 
was subsequently shown to have a gastric 
ulcer and another was obstructed at the 
ligament of Treitz. A third patient of this 
group suffered from postoperative (dilata- 
tion and curettage) nausea. Upper gastro- 
intestinal examinations prompted by this 
finding failed to show pathology of the 
stomach or duodenum in 2 of these cases. 
No follow-up information is available on 
the remaining member of this group. 

Although the common duct was at least 
faintly and partially visualized in the ma- 


TABLE II 


66 


37 (90.2%) 
4( 9.8%) 


9 (36.0%) 
16 (64.0%) 


— | 

a. 
on 
on 
it) | 
1S. 

sle 
as 
ee 
Vo 
he 
er | 
ce 
ot 
n- 
ns 
Ip 
10 
n- 
d. 
se | 
ut | 
od 
yn 

yn 

ly — 
. 41 (62.1%) 
Ss. 


1014 


jority of patients who received a fatty 
meal (326), the contrast was of diagnostic 
levels in only 125 (38.3 per cent) of this 
group. This percentage, which compares 
poorly with theresultsof Grugan’andothers, 
might have been improved by more careful 
timing of postcibum roentgenograms. 

One patient, previously reported,’ clearly 
showed Rokitansky-Aschoff sinuses that 
were subsequently confirmed on pathologic 
examination. 

DISCUSSION 

Extremely close correlation of surgical 
pathology with the results of single dose 
oral cholecystography with telepaque has 
been reported recently by Whitehouse.* All 
degrees of cholecystitis noted on pathologic 
study of surgically removed gallbladders 
were considered significant. If surgery is 
contemplated Whitehouse prefers to repeat 
the examination in cases of nonvisualiza- 
tion or faint visualization, although he re- 
ports no instance where the second exami- 
nation substantially altered the initial im- 
pression of significant gallbladder disease. 

Reynolds and Fulton,‘ in a series of 1,000 
telepaque cholecystographies, found go pa- 
tients with nonvisualized gallbladders. Re- 
peat examinations with a double dose of 
telepaque in these 90 individuals revealed a 
gallbladder shadow in only 4 instances, and 
in all 4 the visualization was very faint. It 
was their opinion that nonvisualization of 
the gallbladder with a single dose of tele- 
paque was 100 per cent accurate in predict- 
ing severe gallbladder disease. 

On the other hand Wisoff and Felson’? 
found that 27 per cent of 33 cases with no 
visualization or faint visualization of the 
gallbladder following a single dose of tele- 
paque showed normal density of the gall- 
bladder without evidence of stones after 
administration of a double dose. In 2 pa- 
tients stones were visible only after the 
double dose examination. These investi- 
gators waited a week after the initial ex- 
amination before the double dose of tele- 
paque was given. Their findings indicate 
that re-examination with a double dose of 
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telepaque in case of inadequate visualiza- 
tion following a single dose frequently re- 
veals normal findings. 

The 66 re-examined patients considered 
in this report did not receive a double dose 
at the second examination, but virtually 
the same effect was achieved by performing 
the re-examination the day immediately 
following the initial study before the origi- 
nal single dose had been eliminated. In re- 
sults very similar to those of Wisoff and 
Felson it was found that 30.3 per cent of pa- 
tients with initially absent or inadequate 
visualization showed normal results at the 
second study. In addition, 12 patients 
(18.2 per cent) were shown to harbor gall- 
stones only at the second examination. 

As expected, complete absence of a gall- 
bladder shadow at the first examination is 
much more likely to be followed by a posi- 
tive second examination than a gallbladder 
that is inadequately filled originally (Table 
11). Nevertheless, 9.8 per cent of the group 
with initial nonvisualization revealed nor- 
mal findings at the repeat study. 

The reliability of cholecystography in re- 
vealing significant gallbladder disease, al- 
though generally considered to be of a very 
high order,®:’ has never been satisfactorily 
determined since virtually none of the pa- 
tients with normal findings undergo sur- 
gery. Surgical specimens, usually available 
only on cases with positive findings at 
cholecystography, show varying degrees of 
cholecystitis on pathologic sections in al- 
most every instance. It is, however, difficult 
or impossible to assess the clinical signific- 
ance of minor chronic cholecystitis. Such 
findings were reported in 2 of the patients 
of this series whose gallbladders were re- 
moved despite normal findings at re-exami- 
nation. It is quite possible that minimal 
chronic cholecystitis can be present with- 
out producing symptoms. Even more 
severe pathologic changes certainly exist in 
the vast majority of individuals with silent 
gallstones. 

The common practice of assuming that 
no clinically significant gallbladder disease 
is present when cholecystograms reveal a 
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normally dense shadow without evidence of 
calculi also can be subjected to some ques- 
tion. Many gallbladders containing stones 
densely fill with the contrast medium and 
are subsequently shown pathologically to 
be severely diseased. Is it not possible that 
similarly diseased organs which for some 
reason do not harbor calculi may pass as 
perfectly normal by current cholecysto- 
graphic standards? 

It will take a long and arduous clinical 
follow-up study of a large group of individ- 
uals with both positive and negative find- 
ings at cholecystography before the ac- 
curacy of the procedure is adequately de- 
termined. The rather superficial and in- 
complete follow-up data obtained in this 
study certainly provide no conclusive proof 
of the accuracy of our results; however, no 
diagnostic errors were uncovered unless the 
2 patients with negative cholecystographic 
findings whose gallbladders showed mini- 
mal chronic cholecystitis on pathologic sec- 
tions are so considered. 


SUMMARY AND CONCLUSIONS 


t. A review has been made of 450 con- 
secutive telepaque cholecystographic stud- 
ies. Sixty-six patients with nonvisualization 
or inadequate visualization at the initial 
examination, without evidence of gallstones, 
were given an additional dose of telepaque, 
and the examination was repeated the 
following morning. 

2, Of this group of 66 patients, 20 
showed a normally dense gallbladder shad- 
ow without evidence of calculi at the re- 
peat examination. It was discovered that 
g.8 per cent of individuals with initial non- 
visualization revealed normal findings at 
the repeat study, while 64.0 per cent of the 
patients with originally inadequate visual- 
ization were eventually adjudged to have 
normal gallbladder function. 
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3. It is concluded that nonvisualization 
or inadequate visualization of the gallblad- 
der following a routine single dose of tele- 
paque cannot be considered conclusive 
evidence of biliary tract disease without 
confirmation of the finding by a repeat ex- 
amination preferably the following day or, 
if delayed, after a double dose of telepaque. 


Lexington Medical Center 
2101 Nicholasville Rd. 
Lexington, Kentucky 
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SIGNIFICANCE OF VISUALIZATION OF THE 
COMMON DUCT IN THE NON- 
VISUALIZED GALLBLADDER * 


By DAVID S. DANN, M.D.,¢ SIDNEY RUBIN, M.D.,t and ANTON BAUERNFEIND, M.D.t 


KANSAS CITY, MISSOURI 


ONVISUALIZATION of the gall- 

bladder on repeated oral examinations 
usually suggests a diseased gallbladder, al- 
though nonvisualization can occur for rea- 
sons other than gallbladder or cystic duct 
disease as, for example, when there is insuf- 
ficient absorption of the contrast medium 
from the gastrointestinal tract or when the 
function of the liver is impaired. It seems 
therefore desirable to obtain other roentgen 
evidence of gallbladder disease when the 
gallbladder is not visualized. 

During the routine review of 200 cases 
with nonvisualization of the gallbladder to 
determine the pathologic significance of 
this roentgen observation, we noted visual- 
ization of the biliary radicles or common 
duct in 60 cases. It appeared to us that this 
may be a useful sign implicating the gall- 
bladder rather than any other part of the 
biliary system. 


MATERIALS AND METHODS 


Our routine gallbladder study requires 
repeating the ingestion of the contrast me- 
dium following a fatty meal. This fatty 
meal is ordered after noting a series of 
roentgenograms which fail to demonstrate 
any gallbladder outline or any evidence of 
opaque or nonopaque calculi on the first 
study. The fatty meal is given to contract 
the gallbladder in case it contains viscid 
bile. The evening of the second day the 
orders are repeated with an occasional in- 
crease in the number of tablets ingested. 
Twelve to fourteen hours later, the patient 
is returned to the department for the sec- 
ond examination. This was the situation in 
all cases, except 25 single studies. Iopanoic 
acid (telepaque) was the contrast medium 


* From the Menorah Medical Center, Kansas City, Missouri. 
+ Radiologist. 
¢ Resident in Radiology. 


employed except in 31 earlier studies where 
priodax was used. 

During the past five years there were 
200 patients in whom 185 repeat gall- 
bladder examinations resulted in nonvisual- 
ization of the gallbladder. We differentiated 
between faint, moderate, and good visual- 
ization of the common duct. Eight cases in 
which it was questionable whether the 
density represented the common duct or 
not were added to the nonvisualized com- 
mon duct group. Sometimes only a single 
roentgenogram demonstrated the common 
duct. 

RESULTS 

Visualization of the common duct was 
found in 60 patients out of 200 (30 per 
cent), or 63 examinations out of 210 (30 
per cent). The visualization was faint in 24, 
moderate in 17, and good in 22 examina- 
tions. 

The common duct was visualized on the 
first day in 12, on the second day in 37, and 
on the first and second days in 10 studies. 
There were 4 single examinations which 
showed visualization. 

Out of a total of 60 patients whose com- 
mon ducts were visualized, the common 
duct measured more than 8 mm. in 14 pa- 
tients or 23.33 per cent. The measurements 
of the dilated ducts are shown in Table 1. 

As mentioned above, 31 examinations 
were performed with priodax as the con- 
trast medium. In these 31 cases the duct 
was visualized only in 3 instances or 9.68 
per cent. In these 3 cases there was only 
faint visualization and the duct was not 
dilated. In those 179 examinations where 
iopanoic acid (telepaque) was used, the 


1016 


= 
A 
3 
mee 
et 
¥ 
i 


1959 


D.t 


here 


vere 
xall- 
ual- 
ited 
ual- 
In 

the 
t or 
om- 
ngle 
non 


was 
per 
(30 
24, 
ina- 


the 
and 
lies. 


hich 


om- 
non 
pa- 
ents 
I. 
ions 


con- 
luct 
9.68 
only 

not 
here 

the 


Vor. 82, No. 6 


TABLE I 


No. of Patients 


—_ 


Measurements in mm. 


2 9 
3 10 
2 Il 
4 12 
2 13 
I 15 


common duct was visualized in 60 exami- 
nations or 33.5 per cent. 

There were 28 cases with visualization of 
the common duct in which operation was 
performed. The gallbladder in all 28 pa- 
tients showed definite pathology—chole- 
cystitis and cholelithiasis, with one excep- 
tion of chronic cholecystitis and extreme 
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atrophy of the gallbladder, without stones. 
Only in 3 cases was a stone recorded in the 
cystic duct. The detailed pathologic diag- 
noses are shown in Table 11. 

Out of the group with nonvisualized 
common duct, 55 patients were operated 
upon. In 48, cholelithiasis and inflammatory 
changes of the gallbladder were found simi- 
lar to the group with visualized common 
ducts. However, in 7 cases no stones were 
found at operation. Five of these 7 cases 
did not have gallbladder disease but failed 
to visualize. The findings in these cases 
were carcinoma of the stomach, carcinoma 
of the pancreas, carcinoma metastasis in a 
biopsy specimen of the hepatoduodenal 
ligament, thorazine jaundice, and cholan- 
gitis with ensuing jaundice. Two of the 7 


Pathologic Findings 


Chronic cholecystitis; cholelithiasis 

Chronic, active, severe cholecystitis; focal acute ulcerative 
cholecystitis; cholelithiasis 

Chronic cholecystitis; cholelithiasis 

Severe acute gangrenous, severe subacute and chronic chole- 
cystitis; cholelithiasis 

Acute, hemorrhagic, severe subacute and chronic cholecystitis; 
cholelithiasis; calculus in cystic duct 

Chronic and subacute cholecystitis; cholelithiasis 

Severe chronic cholecystitis; multiple ulcerations; marked scar- 
ring of walls; innumerable packed calculi 

Chronic cholecystitis; cholelithiasis 

Acute cholecystitis with necrosis; recent hemorrhage; chole- 
lithiasis 

Chronic cholecystitis; marked cholesterolosis; cholelithiasis 

Chronic cholecystitis, with scarring and atrophy of the gall- 
bladder; large stone in cystic duct 

Acute pericholecystitis; chronic cholecystitis; cholelithiasis 

Chronic cholecystitis; cholelithiasis 

Chronic cholecystitis with extreme atrophy of the gallbladder 

Acute suppurative cholecystitis superimposed on chronic 
cholecystitis; cholelithiasis 

Diffuse, active chronic cholecystitis; cholelithiasis 

Acute, ulcerative, subacute severe cholecystitis; cholelithiasis 

Polypoid, mucous, papillary adenocarcinoma of the gallblad- 
der; acute cholecystitis; cholelithiasis 

Severe cholecystitis; cholelithiasis; cholesterolosis 

Chronic cholecystitis; scarring and atrophy of the gallbladder; 
stone in cystic duct; mucocele of gallbladder 

Severe subacute cholecystitis; cholelithiasis 

Acute hemorrhagic, severe chronic cholecystitis; pericholecys- 
titis; cholelithiasis 

Acute ulcerative necrotizing cholecystitis with abscess for- 
mation superimposed on chronic cholecystitis; cholelithiasis 

Chronic cholecystitis; cholelithiasis 

Chronic cholecystitis; reactive fibrosis; cholelithiasis 

Acute cholecystitis with focal necrosis superimposed on chronic 
cholecystitis; cholelithiasis 

Chronic cholecystitis; cholelithiasis 


Taste II 
: : Day of Type of 
Case No. Name Age (yr.) fe 
Visualization Visualization 
I ALN. 47 2nd faint 
2 B.L. 56 Ist faint 
52 fain 
3 B.S 2 Ist taint 
4 CE: 61 Ist faint 
5 F.M. 61 Ist and 2nd faint 
6 55 Ist faint 
7 R.E. 49 2nd faint 
8 Al Ist faint 
9 R.M.E. 68 2nd faint 
10 S.D: 51 2nd faint 
II NE. 50 2nd faint 
12 ..B. 51 Ist and 2nd moderate 
3 R.M. 39 Ist and 2nd moderate 
I 70 Ist moderate 
15 EB. 50 single moderate 
16 K.I. 68 single moderate 
17 CJ 67 2nd moderate 
18 ALE. 61 Ist good 
19 B.\ 5 Ist and 2nd good 
20 G.R 36 2nd good 
21 O.F. 9 2nd good 
22 S.M. 56 2nd good 
23 B.L. 62 2nd good, 12 mm. 
24 B.H. 63 2nd good, 11 mm. 
25 B.M. 63 Ist and 2nd good, 12 mm. 
26 S.H. 53 2nd good, 13 mm. 
27 RC. 46 single faint, 11 mm. 
28 E.G. 81 and faint, 12 mm. 


Chronic cholecystitis; marked scarring of wall; cholelithiasis 


. . . . . . . 
> ee Fic. 1. (4-D) Visualization of the common duct in the nonvisualized gallbladders in four different cases 
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cases could be explained on the basis of gall- 
bladder disease—one being a chronic cho- 
lecystitis and the other a mild cholecystitis. 


DISCUSSION 


No specific publication could be found in 
the American literature correlating visual- 
ization of the common duct and nonvisual- 
ization of the gallbladder with the patho- 
logic findings in the gallbladder after sur- 
gery. However, Stamatakos and Taber’? 
tried to relate visualization and nonvisual- 
ization of the common duct in the non- 
visualized gallbladder with clinical evi- 
dence of liver or common duct disease. In 67 
cases of nonvisualized gallbladders, they 
recorded visualization of the common duct 
in 71.4 per cent and attributed nonvisual- 
ization of the common duct to impaired 
excretory function of the liver. Esguerra- 
Gomez! studied 130 cases of nonvisualized 
gallbladders and merely stated that the 
common duct was observed in 3.08 per 
cent. 

It is our opinion that visualization of the 
common duct indicates that the contrast 
medium was ingested, had passed from 
mouth to stomach through the pylorus, 
had remained long enough in the small 
bowel for absorption, had reached the liver 
via the portal circulation, was-excreted by 
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the liver cells and drained by the bile ducts. 
This leaves the cystic duct and gallbladder 
as the only source of pathology to explain 
nonvisualization. 


SUMMARY AND CONCLUSIONS 


In 200 patients with nonvisualized gall- 
bladders by oral cholecystography, 30 per 
cent showed visualization of the common 
duct. Of the group with visualized com- 
mon duct, 28 patients were operated upon 
and all exhibited definite pathology in the 
gallbladder. Visualization of the common 
duct associated with nonvisualization of 
the gallbladder rules out insufficient ab- 
sorption of the contrast medium and con- 
stitutes proof of adequate liver function for 
excretion of the contrast material into the 
biliary ducts. Accordingly, this observation 
is indicative of disease of the gallbladder. 
David S. Dann, M.D. 

The Menorah Medical Center 


4949 Rockhill Road 
Kansas City 10, Missouri 
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TRENDELENBURG SPOT ROENTGENOGRAMS 
IN CHOLECYSTOGRAPHY* 


M.D., and KURT H. KENT, M.D. 


LYNWOOD, CALIFORNIA 


in the radiologic 
literature have dealt with the useful- 
ness of upright and lateral decubitus pro- 
jections in cholecystography. It is our — 
pose to suggest spot roentgenography i 
the Trendelenburg position as an eens 
method since in our experience it has 
proved valuable on occasion. 

Horizontal beam roentgenography has 
been particularly helpful in demonstrating 
fine calculi either as a floating layer or as 
precipitating “gravel” and in freeing the 
gallbladder shadow from overlying gas, 
fecal and opaque shadows in the gastroin- 
testinal tract. Lubert and Krause® empha- 
sized the use of this technique combined 
with graded compression in the upright 
position to reduce this interference to a 


minimum and to counteract the density of 


the new cholecystographic media. In an ex- 
cellent paper Hoffman‘ cited the advan- 
tages of phototimed erect compression 
spot roentgenograms in cholecystography 
in separating the gallbladder from visceral 
gas and bone structures and in decreasing 
the thickness of the gallbladder and of the 
patient. Resulting diminished fogging from 
secondary radiation permitted visualization 
of small radiolucent calculi. He found 
that “in 440 of 500 patients the gallbladder 
could be freed of obstructing gas shadows 
by placing the patient in an erect position 
and using compression.”’ In the 60 patients 
not successfully so examined, he felt that 
the clinical evidence and roentgen findings 
indicated some inflammatory process with 
adhesions, and in 40 of these patients, later 
operated upon, such disease was demon- 
strated. 

On occasion, we too have noted that we 
have been unable to accomplish the separa- 
tion of the gallbladder shadow from other 


shadows, despite our best efforts with de- 
cubitus roentgenograms and graded com- 
pression upright spot roentgenograms in 
various degrees of obliquity. It occurred to 
one of us to try compression spot roent- 
genography with the patient in the Tren- 
delenburg position as an additional tech- 
nique. Cimmino! mentioned using this 
method in order to opacify the cephalic 
portion of the gallbladder prior to upright 
spot roentgenography but feared that this 
might disrupt the layering of fine calculi. 
We use this added procedure only when we 
cannot be certain of the status of the opaci- 
fied gallbladder on the other roentgeno- 
grams of our routine examination, which 
includes prone, oblique, lateral decubiees 
and upright compression spot views. It 
seems particularly valuable in very ptotic 
gallbladders which are more freely movable 
and which so often are projected through 
the ilium in the upright position. When 
there is barium, gas or fecal material in the 
intestinal tract, inseparable in the upright 
and lateral decubitus projections from the 
gallbladder shadow, its merit is evident. 
And, finally, its usefulness is apparent in 
an occasional patient who cannot stand 
because of physical impairment or a de- 
bilitating condition. 

The method is extremely simple: The 
supine patient grasps the sides of the fluo- 
roscopic table with both hands; the table is 
tilted to about 45° Trendelenburg, and spot 
roentgenograms of the gallbladder are 
taken in various oblique projections. Ordi- 

narily the patient is able to cooperate, but 
if he is feeble or frightened, some support 
from a shoulder brace or from a technician 
may be necessary. 

We found that certain gallbladders did 

fall cephalad farther than the hepatic 


* From The Department of Radiology, St. Francis Hospital, Lynwood, California. 
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Kic. 1. Case 1. (4) Upright compression spot 
roentgenogram suggesting small calculi, but 
obscured by the ilium in the background. 
(B) Lateral decubitus roentgenogram. The 
ptotic gallbladder still overlies the ilium. 
In the prone and oblique roentgenograms 
the gallbladder was also obscured. (C) 
Trendelenburg compression spot roentgeno- 
gram demonstrating calculi shifted into the 
gallbladder neck. 


Fic. 2. (Continued on next page) 
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flexure and were freed from its contours. 
We confirmed or ruled out the presence of 
calculi on occasions when the diagnosis 


Fic. 3. Case 11. (4) Upright compression spot roent- 
genograms showing questionable flattening of 
gallbladder fundus. (B and C) Trendelenburg com- 
pression spot roentgenograms demonstrating defi- 
nite filling defect, proved to be due to Rokitansky- 
Aschoff sinuses. 


David I. Rabinov and Kurt H. Kent 


DecEMBER 1959 


ic. 2. Case 1. (4) Prone roentgenogram with 
gas overlying the gallbladder. Oblique roent- 
genogram was similar. (8) Lateral decubitus 
roentgenogram showing large defect in the 
gallbladder fundus, probably from costal 
margin. (C) Top row. Upright compression 
spot roentgenograms with gas obscuring 
gallbladder. Bottom row. Trendelenburg 
compression spot roentgenograms conclu- 
sively showing normal gallbladder. 


was otherwise in doubt (Fig. 1 and 2). No 
layering effect was noted because the 
roentgen-ray beam was not parallel to such 
a layer, but some stones were demonstrated 
to change position. In one interesting case 
we had obtained technically adequate up- 
right and decubitus roentgerozrams, but 
only the Trendelenburg projections clearly 
demonstrated a fundus defect, proved sub- 
sequently to be a localized patch of Roki- 
tansky-Aschof sinuses (lig. 3). 


CONCLUSION 


Compression spot roentgenography of 
the opacified (and preferably contracted) 
gallbladder in the Trendelenburg position 
has occasionally proved to be the best 
diagnostic maneuver in evaluating filling 
defects in the gallbladder, both by demon- 
strating their mobility and by freeing them 
from overlying shadows of the ilium and 
gastrointestinal tract. The technique and 
indications are discussed. 

David I. Rabinov, M.D. 
Department of Radiology 
St. Francis Hospital 
3630 Imperial Highway 
Lynwood, California 
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OPAQUE GALLSTONES SHOWING PLIABILITY 
DURING CHOLECYSTOGRA PHIC 
VISUALIZATION * 


By SEYMOUR FISKE OCHSNER, M.D., amd EDDIE A. ORGERON, R.T. 


NEW ORLEANS, LOUISIANA 


HE usual roentgenographic appear- 
ance of gallstones is well known be- 
cause of the high degree of their successful 
visualization, especially if they contain 
enough calcium to produce an opaque 
shadow in cholecystograms. When _ ex- 
amined grossly, radiopaque gallstones are 
usually firm concrements composed of 
varying amounts of calcium, cholesterol 
and bile salts. Less well known is the oc- 
currence of stones composed of a pultace- 
ous material that forms variously shaped 
masses in the gallbladder and can _ be 
squeezed into the cystic duct as toothpaste 
is squeezed from a tube. Such an instance 
forms the substance of this report. 
REPORT OF A CASE 
A white housewife, forty-four years old, 
came to the Ochsner Clinic on August 4, 1958, 
because of two recent episodes of cramping epi- 
gastric pain into the back and right subscapular 
region, accompanied by nausea and vomiting. 
These attacks lasted about eight hours. There 
had been no chills, fever or jaundice and the pa- 
tient had noticed no change in the color of the 
urine or feces. For some months she had been 
aware of occasional mild indigestion and epi- 
gastric discomfort. Cholecystograms made else- 
where on March 2, 1955, showed a gallbladder 
of normal size which concentrated the contrast 
medium and showed no evidence of gallstones. 
The only abnormality on physical examina- 
tion was a mass in the right side of the pelvis. 
In multiple roentgenograms made on August 5, 
1958, fifteen hours after administration of 6 gm. 
of telepaque, the gallbladder could not be vis- 
ualized. In the region of the gallbladder were 
several shadows of vermicular shape and the 
density of calcium. These were considered to 
be bizarre-shaped gallstones or “milk of calcium 
bile” in a contracted and deformed gallbladder 


(Fig. 1). 


Kic. 1. Cholecystogram made fifteen hours after oral 
administration of contrast medium shows no 
visualization of gallbladder. Calcific shadows are 
seen in this area. 


Immediate intravenous cholangiography was 
decided upon and 40 cc. of cholografin was in- 
jected. The common bile duct visualized in the 
fifteen minute roentgenogram appeared nor- 
mal, measuring 7 mm. in maximal width and 
containing no_ gallstones. Surprisingly, the 
dense vermicular shadows had changed position 
and now were in the expected location of the 
cystic duct. The gallbladder was not visualized 
(Fig. 2). The opaque material remained in the 
location of the cystic duct in all roentgenograms 
made fifteen to sixty minutes after injection of 
cholografin. 


* From the Department of Radiology, Ochsner Clinic, New Orleans, Louisiana. 
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Fic. 2. Cholecystogram after intravenous adminis- 
tration of contrast medium shows outline of com- 
mon bile duct, and calcific shadows now partially 
outline the cystic duct. 


Roentgenograms taken six hours after injec- 
tion of cholografin again disclosed a change in 
the location and appearance of the opaque sub- 
stance, which now was collected in the expected 
region of the fundus of the gallbladder (Fig. 3). 

The changes in position and alterations in 
contour of the calcium-like shadows were inter- 
preted as evidence of gallstones of paste-like 
consistency. On the next day, after administra- 
tion of another 3 gm. of telepaque, additional 
roentgenograms still showed the opaque shad- 
ows but the gallbladder was not visualized. On 
August 12, 1958, after administration of 6 gm. 
of telepaque, roentgenography continued to 
show the opaque material but the gallbladder 
was not opacified (Fig. 4). 

Cholecystectomy and resection of a right 


Fic. 4. Cholecystogram made six days after Figure 3 
still shows nonvisualization of the gallbladder and 
calcific material in the expected region of the 
fundus of the gallbladder. 
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Fic. 3. Cholecystogram made six hours after Figure 
2 now shows opaque material in different locaticn. 
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Fic. 5. Resected, opened gallbladder. Seven yellow 
cholesterol stones stand out in the central location 
and an additional one is seen in the region of the 
cystic duct. Most of the putty-like material is seen 
in the lower right location. 


ovarian cyst and a large pelvic endometrioma 
were performed at Ochsner Foundation Hospi- 
tal on August 18, 1958. The resected gallbladder 
was small, had a thick wall and contained a 
gluey, mucoid-type of bile. In addition to eight 
yellow cholesterol gallstones 5 mm. in diameter, 
one of which occluded the cystic duct, there 
were several collections of white, pultaceous 
material of the consistency of toothpaste and 
a volume of about 1 cc. (Fig. 5). On histologic 
sections of the gallbladder, chronic cholecysti- 
tis with many eosinophils in the cellular infiltra- 
tion was seen. 

Roentgenographic study of the resected 
specimen proved that the white pasty material 
was opaque and the source of what may fairly 
be labeled pliable gallstones (Fig. 6). 


DISCUSSION 


It has been variously stated that 10 per 
cent! to 38 per cent? of all gallstones are 
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sufficiently radiopaque to be seen in plain 
roentgenograms. These calculi contain 
enough calcium to produce in roentgeno- 
grams a relatively opaque shadow which is 
visualized as an area of white in the darker 
shadows of tissue density in the region of 
the gallbladder. The calcific density of a 
particular stone may appear as a small soli- 
tary focus, as a larger smooth or irregular 
shadow of granular appearance, or as a 
ring-like or geometric opacity of fine, heavy 


ic. 6. Roentgenogram of resected, opened gallblad- 
der (same position as in Figure 5). Cholesterol 
gallstones are faintly visualized. Putty-like mate- 
rial has density of calcium. 
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or, at times, concentric configuration. Dur- 
ing the course of an ordinary examination, 
these single or multiple shadows of calcifica- 
tion maintain a constant appearance, as 
they are a representation of solid substance. 
The present case is being reported because 
the calcific shadows of the gallbladder were 
not constant but rather showed a pliable 
nature in the course of the examination. 
This type of substance in the gallbladder 
has been reported 

Radiologists are familiar with the che- 
lecystographic observations known as 
“limy bile” or “milk of calcium bile.” In 
these relatively rare cases, the gallbladder 
is filled with a fluid which has a milky ap- 
pearance in roentgenograms and is the 
cholecystographic portrayal of bile which 
is more heavily laden than usual with 
calcium.°:*!” Reports indicate that it is due 
to excessive calcium carbonate in the 
bile? This excess occurs, according to 
Phemister and co-workers,’**> when the 
cystic duct is obstructed. 

The material in the case herein reported 
is unlike that of milk of calcium bile be- 
cause the opacities are not of fluid nature. 
It seems likely that paste-like gallstones 
may result from limy bile or milk of cal- 
cium bile, if the contents of the gallbladder 
become progressively less fluid and ul- 
timately form a thick paste as in our case. 


SUMMARY 


A case has been reported of gallstones of 
calcific density which moved about in the 
gallbladder and cystic duct, changing 
shape because of the pliable nature of the 
material of which they were composed. The 
patient had recurrent episodes of colicky 
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pain, which was relieved by excision of the 
gallbladder. 


Seymour Fiske Ochsner, M.D. 

Ochsner Clinic 

3503 Prytania Street 

New Orleans, Louisiana 
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VALUE OF CHOLECYSTOGRAPHY IN CLINICALLY 
SUSPECTED CASES OF INFECTIOUS 
HEPATITIS WITH JAUNDICE* 


By PHILLIP H. MEYERS, LIEUTENANT (MC) USNR,+ and 
RICHARD W. BARR, LIEUTENANT (MC) USNR¢t 


QUANTICO, VIRGINIA 


OENTGENOGRAPHIC examination 
of the gallbladder and biliary tree is 
said to be of no value in the presence of 
jaundice according to a recent textbook’ 
and medical school teachings. However, 
aside from occasional nausea, radiopaque 
substances supposedly are not disruptive 
to body physiology. Despite this, clinicians 
refrain from ordering gallbladder series in 
jaundiced patients, even though visualized 
gallbladders in cases of catarrhal jaundice 
are reported in the medical literature of the 
1930’s.?*57 Of course, as the degree of 
hyperbilirubinemia increases, cholecysto- 
graphic visualization characteristically de- 
creases. Likewise, cases of obstructive jaun- 
dice have a much lower percentage of ade- 
quate visualization capacity than do cases 
of hepatocellular damage. Stimulated by 
the recent work of Cohn, Berger and Kre- 
mens,! who found cholecystography in the 
presence of jaundice to be a feasible and 
helpful procedure in the diagnosis of biliary 
tract disease, we decided to perform routine 
cholecystography in the following clinically 
suspected cases of infectious hepatitis with 
jaundice. 
REPORT OF CASES 
Case 1. P.H., a twenty-four year old second 
class hospital corpsman, was admitted to the 
United States Naval Hospital, Quantico, Vir- 
ginia on July 29, 1958 complaining of dark 
urine and nausea of one week’s duration. There 
had been contact with a patient with known 
hepatitis two months previously. Past history 
also revealed a moderately steady alcoholic in- 
take. Scleral icterus and slight right upper 
quadrant abdominal pain were present on phys- 
ical examination, Serum bilirubin was 9.5 mg. 


per cent (direct—6.8 mg. per cent; indirect 
2.7 mg. per cent), cephalin flocculation 4+ in 
24 hours and 4+ in 48 hours, alkaline phospha- 
tase 24 King-Armstrong units, and thymol tur- 
bidity 7.2 Maclagan units. Serum transaminase 
was 18.3 G. O. T. units, and serum iron 0.10 
mg. per cent. At this time a gallbladder series 
revealed adequate visualization of the gallblad- 
der following oral dosage of 6 telepaque tablets 
(0.5 gm. each) the prior evening. There was no 
evidence of cholelithiasis. Following a month 
of bed rest, regular diet low in fat, and multi- 
vitamins daily, the symptoms subsided, and 
the forementioned abnormal tests returned to 
normal. The patient was discharged and at the 
present time is asymptomatic. 


Comment. This was a case of infectious 
hepatitis in which adequate roentgeno- 
graphic visualization of the gallbladder was 
obtained, despite an elevated serum bili- 
rubin of 9.5 mg. per cent. It is interesting 
that the gallbladder of this case was visual- 
ized since Cohn, Berger and Kremens! 
found only 1 of 6 cases of hepatitis with a 
serum bilirubin over 5 mg. per cent where 
the gallbladder was adequately seen. 


Case 1. J.T., a twenty-nine year old house- 
wife, was admitted to the United States Naval 
Hospital, Quantico, Virginia on September 19, 
1958 with the suspected diagnosis of infectious 
hepatitis, complaining of diffuse subcostal pain, 
lethargy and anorexia of three to four days’ 
duration, darkened urine, icteric skin and 
sclerae. There was no history of immunizations, 
injections, transfusions or unusual drug con- 
tacts. Stools remained of the usual brown color. 
The liver edge was palpable only on one occa- 
sion by one observer. On the day of admission 
bile was present in the urine and urinary uro- 
bilinogen was positive 1: 320. Five days later, 


* The opinions or assertions contained herein are the private ones of the authors and are not to be construed as official, or reflecting 


the views of the Navy Department or the naval service at large. 


+ Chief, Radiological Service, United States Naval Hospital, Quantico, Virginia. Present address: University Hospital, Department 


of Radiology, New York, New York. 


t Chief, Laboratory Service, United States Naval Hospital, Quantico, Virginia. 
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at which time there was no clinical icterus, 
serum bilirubin was 1.5 mg. per cent, cephalin 
flocculation 3+ at 24 hours and 4+ at 48 
hours, alkaline phosphatase 13 King-Arm- 
strong units and thymol turbidity 5.25 Mac- 
lagan units. The patient received 8 tablets (0.5 
gm. each) of telepaque orally. The gallbladder 
concentrated the medium minimally; however, 
numerous cholesterol type stones were outlined 
within the gallbladder. At no time was the oral 
temperature elevated. After two weeks of bed 
rest, adequate diet and decavitamins, she was 
discharged, continuing rest at home. At this 
time cephalin flocculation was 3+ in 48 hours, 
serum bilirubin 0.75 mg. per cent and thymol 
turbidity 6.8 Maclagan units. She was re- 
admitted six weeks later for cholecystectomy. 
Surgical exploration of the common bile duct 
was negative. Surgical pathologic diagnosis: 
chronic cholecystitis and cholelithiasis. 


Comment. This apparently was a case of 
chronic cholecystitis with a concurrent 
hepatitis. However, the interesting fact 
about this case is that, had the gallbladder 
series not been performed, the cholelithi- 
asis would have gone undiagnosed and un- 
treated, since this type of radiolucent 
stones does not show on routine flat roent- 
genograms of the abdomen. Probably the 
inability of the gallbladder to concentrate 
the contrast medium maximally was due 
to the chronic inflammation as demon- 
strated on pathologic examination follow- 
ing surgery. 


Case 1. S.S., a twenty-two year old Negro 
housewife with a three week history of nausea 
and anorexia was admitted to the United 
States Naval Hospital, Quantico, Virginia on 
January 23, 1959 with scleral icterus. There had 
been a two day episode of dark urine one week 
previous to admission. Stools remained dark 
and brown. Serum bilirubin was 2.35 mg. per 
cent (direct —1.35 mg. per cent; indirect —1.0 
mg. per cent), thymol turbidity 11.1 Maclagan 
units, cephalin flocculation 3+ in 24 hours and 
4+ in 48 hours, and alkaline phosphatase 6 
King-Armstrong units. A gallbladder series 
was performed following an oral administra- 
tion of 8 telepaque tablets (0.5 gm. each). The 
gallbladder was well visualized. The patient 
was treated with bed rest, an adequate diet low 
in fat, high in carbohydrates, and was dis- 
charged one week later to continue bed rest at 
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home. Within three weeks liver function tests 
and thymol turbidity were normal. 


Comment. This patient had infectious 
hepatitis yet demonstrated adequate vis- 
ualization of the gallbladder at a serum 
bilirubin level of 2.35 mg. per cent. 


Case iv. J. P., a twenty-four year old house- 
wife, was admitted to the United States Naval 
Hospital, Quantico, Virginia on February 21, 
1959 with the suspected diagnosis of infectious 
hepatitis. She had delivered her first child on 
December 1, 1958. After returning home she 
noted an intermittent dull ache in the right 
upper flank and right upper abdominal quad- 
rant. One week prior to admission constant 
pain developed with associated nausea and 
vomiting. Serum bilirubin at admission was 
6.7 mg. per cent (direct —4.3 mg. per cent; in- 
direct—-2.4 mg. per cent). Skin and sclerae 
were icteric. Four days later serum bilirubin 
was 1.09 mg. per cent, thymol turbidity 1.9 
Maclagan units, alkaline phosphatase 24 King- 
Armstrong units, and cephalin flocculation 2+ 
in 24 hours and 3+ in 48 hours. A gallbladder 
series was done using g tablets of telepaque 
(0.§ gm. each) orally. There was no concentra- 
tion of the medium. A double dose technique 
using 18 tablets demonstrated multiple small 
cholesterol type stones within the gallbladder 
(Fig. 1). On March 2, 1959 a cholecystectomy 
and liver biopsy were performed. Surgical 
pathologic diagnosis: chronic cholecystitis and 
cholelithiasis (Fig. 2). The liver biopsy showed 
no accumulation of bile. 


Comment. As in Case 1 this patient had 
a chronic cholecystitis with cholelithiasis. 
A double dose technique was necessary to 
maximally visualize the cholelithiasis. 


DISCUSSION 


It is interesting to note that in 2 of our 
patients suspected of having infectious 
hepatitis with jaundice and in whom there 
had been no symptoms or physical signs to 
suggest cholelithiasis, stones were demon- 
strated. The question arises, therefore, 
whether cholecystography might not be a 
useful routine procedure in the evaluation 
of all cases of jaundice. Roentgenographic 
study of the gallbladder in the presence of 
jaundice is feasible despite statements by 
clinicians that gallbladder visualization is 
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Fic. 1. Numerous small radiolucent stones are demonstrated with the patient 
in the decubitus position following a double dose technique. 


of no value in the differential diagnosis of 
jaundice. Roentgenographic examination 
is of greater diagnostic value when biliary 
disorders are present. In cases of infectious 
hepatitis, especially those with mild_bili- 
rubinemia, adequate visualization of the 
gallbladder can be expected in 85 per cent 
of the cases, as demonstrated by Huber.’ 
Nonvisualization of the gallbladder in mild 
bilirubinemia would tend to suggest a com- 
plicating biliary tract disease. When the 
gallbladder is not visualized with high oral 
dosages of telepaque, intravenous injection 
may be tried with an increased chance of 
visualization. 


SUMMARY 

Four cases of clinically suspected infec- 
tious hepatitis with jaundice are presented. 
Routine cholecystography revealed 2 cases 
of chronic cholecystitis with cholelithiasis 
to be the probable cause of the jaundice. 
Phillip H. Meyers, Lieutenant (MC) USNR 
University Hospital 
Department of Radiology 


Fic. 2. Numerous small stones are contained within 303 E. 20th Street 
the gallbladder which has been previously opened. | New York 16, New York 
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INTRAMURAL HEMATOMA OF THE DUODENUM* 


A CASE 


REPORT 


By GORDON J. CULVER, M.D., and HERBERT S. PIRSON, M.D. 


BUFFALO, NEW YORK 


NTRAMURAL hematoma of the duo- 

denum is a rather rare condition. Since 
1933, when Oppenheimer’ reported 2 cases, 
approximately 20 cases have been de- 
scribed in the literature. However, since 
only a small number of these cases showed 
diagnostic roentgenographic changes, it 
seems worth while to report a case which 
had a typical roentgenographic appearance. 


REPORT OF A CASE 


FE. Z., a twenty-nine year old white male, en- 
tered the hospital with a chief complaint of ab- 
dominal pain and emesis of three days’ dura- 
tion. He was in good health until three years 
prior to admission, when he noted gradual 
weight loss and anorexia with some diffuse ab- 
dominal pain and constipation. The patient at- 
tributed this to ingestion of alcohol and when 
alcohol ingestion was stopped for a period of 
time there was relief of symptoms. The pa- 
tient, however, resumed some consumption of 
alcoholic beverages with recurrence of symp- 
toms. There was no relationship between the 
abdominal pain and the time of his meals. 
Three days prior to admission, he had rather 
severe pain in his right upper and right middle 
quadrants which remained steady. There was 
also constipation and some emesis noted at 
this time. The emesis and abdominal pain with 
constipation continued until admission. There 
was no history of trauma. 

Physical examination revealed a tempera- 
ture of 98.6°F., a pulse rate of 100, respirations 
of 20, and a blood pressure of 130 over 68. 
There was tenderness in the right upper and 
right lower quadrants with involuntary guard- 
ing. No masses were palpable. There was slight 
rebound tenderness in the right mid-abdomen. 
Peristalsis was hypoactive. The initial impres- 
sion was a possible partial small bowel obstruc- 
tion. The white blood cell count was 9,350; 
hemoglobin 10 gm.; urinalysis: albumin nega- 


tive, acetone negative, sediment negative, 
sugar 2 plus. 

nasogastric decompression tube was 
passed, and roentgenographic examination of 
the abdomen was carried out. There was no 
evidence of mechanical bowel obstruction. The 
patient showed no appreciable change, and 
two days later was studied with an upper gas- 
trointestinal series. 

The upper gastrointestinal examination 
showed a smooth pressure defect against the 
first portion of the duodenum by an extra- 
mucosal process with narrowing of the lumen 
of the duodenum in its first and second por- 
tions (Fig. 1). In the third and fourth portions 
of the duodenum, the lumen appeared widened 
with crowding together of the valvulae conni- 
ventes, producing a_ coil-spring appearance 
(Fig. 2). A diagnosis of intramural hemorrhage 
into the wall of the duodenum was made. 

The patient was taken to surgery four days 
after the upper gastrointestinal series. The sur- 
geon described a massive retroperitoneal hema- 
toma, which extended down toward the pelvis 
into the root of the mesentery of the small 
bowel. It extended paraduodenally and had ap- 
parently ruptured paraduodenally to lie in the 
right subhepatic space. The duodenum was 
partially obstructed, due to the massive overly- 
ing hematoma. The hematoma was partially 
evacuated and contained approximately 1,500 
to 2,000 cc. of old blood. The bulk of the hema- 
toma was in the subhepatic space, and on 
evacuating this it was possible to place a finger 
behind the duodenum and evacuate further 
retroperitoneal hematoma. No blood was found 
in the lesser sac. No bleeding point could be 
found. The great vessels were found to be nor- 
mal to palpation. No aneurysm or dilatation of 
any vessel could be felt. The major portion of 
the hematoma was evacuated and the duo- 
denum was carefully inspected to be certain 
there was no evidence of continued hemor- 
rhage, compression or leakage. Two large 


* From the Department of Radiology of the University of Buffalo, and the Radiology Department of The Buffalo General Hospital, 
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Fic. 1. (4 and B) Roentgenograms from upper gastrointestinal series showing a smooth pressure 
defect against the first and second portions of the duodenum. 


drains were placed, one behind the third por- 
tion of the duodenum, extending down into 
the mesentery of the small bowel, and the 
other in the subhepatic space, and the abdomi- 
nal wall was closed. 

Postoperatively the patient did well, al- 
though there was some evidence of postopera- 
tive extension of the hematoma to the pelvis. 
Aortography was performed. This showed good 
filling of the superior mesenteric artery and its 
branches. However, no other branches were 
visible, and the examination was considered 
somewhat unsatisfactory, and the findings in- 
conclusive. 

One month after surgery another upper gas- 
trointestinal series was done, and, although the 
patient was asymptomatic at this time, there 
was evidence of partial obstruction of the duo- 
denum in the second part. Hematologic work- 
up uncovered no evidence of a hemorrhagic dis- 
ease. The patient was discharged from the hos- 
pital at this time, with the thought that he 


would be re-admitted for further studies to de- 
termine the cause of the hematoma at a later 
date. 

The patient was re-admitted approximately 
ten days after the previous discharge for serial 
aortographic studies. At this time he was found 
to have a slight persistent leukocytosis and a 
low-grade fever. An aortogram was made and 
showed only lack of visualization of the pan- 
creaticoduodenal artery. 

The patient was taken to surgery approxi- 
mately ninety days after the previous laparot- 
omy with a preoperative diagnosis of possible 
aneurysm of the gastroduodenal artery, or pan- 
creaticoduodenal artery. There was about 200 
cc. of dark brown fluid in the pelvis. A large or- 
ganizing fibrotic hematoma was found invoiv- 
ing the retroperitoneal, paraduodenal and sub- 
hepatic areas, and also extending to involve 
the gastrocolic ligament and particularly the 
lower end of the stomach. Dissection was car- 
ried through the mesentery along the lesser 
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F153. 2. (4 and B) Spot roentgenograms of the duodenum showing evidence of an intramural mass associated 
with crow .ing together of the valvulae conniventes, producing the so-called coiled-spring appearance. 


curvature down to the aorta, where the celiac 
axis was identified, and the branches of the 
celiac axis were clearly dissected free. In so do- 
ing, it was noted that the hepatic branch of the 
celiac at this time was marked by considerable 
reaction around the vessel, and a thrill was 
palpable in the vessel by the three operating 
surgeons. Subsequently, however, during the 
course of the dissection the vessel became spas- 
tic, contracted, and the thrill was no longer pal- 
pable. No definite aneurysm could be found in 
this area. Dissection was then carried along the 
branch of the hepatic and right thoracic artery. 
The gastroduodenal artery was dissected out 
completely and was found to be normal. How- 
ever, as the gastro-epiploic artery branched off, 
it seemed to enter and be the main vessel lead- 
ing into this organizing hematoma in the gastro- 
colic ligament. Dissection was continued and 
finally the gastro-epiploic artery as it entered 
the mass was excised together with a portion of 
the fibrotic mass. The pancreaticoduodenal ar- 
teries were normal. 


After careful exploration did not reveal a 
definite defect in any of the vessels, a gastroto- 
my incision was made and a finger inserted 
through the pylorus into the duodenum which 
did not seem to be strictured. A No. 18 Foley 
catheter with a ¢ cc. bulb was then placed 
through the gastrotomy incision and brought 
out through a separate incision in the upper 
abdomen. Postoperative diagnosis: organizing 
hematoma, gastrocolic ligament, retroperito- 
neal and paraduodenal areas, specific etiology 
undetermined. The patient had a rather un- 
eventful postoperative course. Subsequent re- 
examination of the upper gastrointestinal tract 
with oral barium showed persistent, but less 
marked pressure against the duodenum, with 
approximately $0 per cent retention of the 
barium at four hours. 


DISCUSSION 


Intramural hematoma of the duodenum 
usually follows trauma to the abdomen. It 


Whee 
4 
f 


959 


ed 


VoL. 82, No. 6 


may occur spontaneously in a patient with 
increased bleeding tendencies usually as- 
sociated with Henoch’s purpura or, rarely, 
hemophilia. Invasion of the duodenum by 
a neoplastic process also has been suggested 
as another possible cause. 

The signs and symptoms are those of a 
high mechanical small bowel obstruction. 
The roentgenographic appearance has been 
described by Felson and Levin? on upper 
gastrointestinal studies. It consists of evi- 
dence of an intramural mass associated 
with crowding together of the valvulae con- 
niventes producing a coil-spring appear- 
ance. Although the coil-spring sign is not 
always present, it is considered by 
Swaiman e¢ a/.° to be pathognomonic when 
noted. Findings on plain roentgenograms of 
the abdomen, also described by Felson and 
Levin,” consist of distended loops of small 
bowel in the left upper quadrant, an ill-de- 
fined mass in the lumen of a distended loop 
of small bowel in the left upper quadrant, 
and obliteration or poor definition of the 
left psoas shadow. 

Garfinkel, Waleson and Furst® state that 
in traumatic cases there is a predilection 
for hematomas to occur in the retroperi- 
toneal portion of the duodenum due to the 
relative fixation of the intestine at this 
point. Trauma causes this portion of the 
duodenum to be pressed against the spine 
suddenly, and the disruption of the mesen- 
teric attachments in this area initiates 
hemorrhage. The hematoma forms between 
the serosa and muscularis, and the result- 
ing mass causes obstruction. 

The importance of the roentgenographic 
diagnosis is stressed by Melamed and 
Pantone,’ who believe surgical interven- 
tion may be avoided in the absence of com- 
plete obstruction or accompanying lesions. 
Snider,*® however, states that surgical evac- 
uation is best since the hematoma may not 
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always be absorbed. If obstruction is re- 
lieved by evacuation of the hematoma, a 
more extensive procedure is unnecessary; 
if the obstruction cannot be relieved, a 
gastroenterostomy should be performed. 


SUMMARY 


A case of intramural hematoma of the 
duodenum which was diagnosed roentgeno- 
graphically is presented. The cause in this 
case is undetermined. The clinical and 
roentgenologic features of intramural hema- 
tomas of the duodenum are reviewed. 


Gordon J. Culver, M.D. 
Department of Radiology 
The Buffalo General Hospital 
100 High Street 

Buttalo, New York 
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INTRALUMINAL DUODENAL DIVERTICULUM 
REPORT OF A CASE 


By H. R. ZATZKIN, M.D., J. J. MACY, M.D., and F. W. KVETON, M.D. 


HEMPSTEAD, NEW YORK 


NTRALUMINAL duodenal diverticula 

are solitary sac-like structures lined with 
duodenal mucosa on their inner and outer 
surfaces and lie entirely within the confines 
of a segment of the duodenum. This is an 
extremely rare congenital anomaly, only 
2 proved cases having heretofore been re- 
ported in the literature.':? In each reported 
case, the patient suffered from the effects 
of intermittent duodenal obstruction. 

A third case is hereby added to the liter- 
ature which is even more unusual in that a 
bleeding peptic ulcer was located within 
the diverticulum. The patient’s chief com- 
plaint was that of unexplained gastrointes- 
tinal bleeding. 


REPORT OF A CASE 


W. McK., a forty year old white male, was 
referred to Meadowbrook Hospital, East 
Meadow, New York, because of intermittent 
melena and anemia of several months’ duration. 
Six months prior to admission, the patient 
noticed the onset of gnawing, midabdominal 
pain relieved by meals and antacids. There was 
no associated vomiting or weight loss. 

The patient’s past medical history was nega- 
tive except for traumatic cataracts at the age of 
twelve. 

The patient presented as a pale, well nour- 
ished, well developed male with no pertinent 
abnormal physical findings. The laboratory re- 
ported a hemoglobin of 6.0 gm. and 4 plus 
benzidine positive stools. 

A roentgen examination of the upper gastro- 
intestinal tract revealed a 4.0X8.0 cm. sac-like 
structure within the lumen of the descending 
duodenum (Fig. 1). No extraluminal projection 
of the structure was seen in the various oblique 
or lateral projections. The size of the sac was in- 
constant, varying with duodenal peristalsis. No 
tenderness to deep palpation was elicited over 
the sac. The remainder of the examination of 
the upper gastrointestinal tract was normal. A 
roentgenogram exposed after ninety minutes 


Fic. 1. Anteroposterior roentgenogram demonstrat- 
ing the sac-like structure at the junction of the 
second and third vortions of the duodenum. 


showed no obstruction proximal to the sac-like 
structure. A diagnosis of intraluminal diver- 
ticulum of the descending duodenum was con- 
sidered. 

At surgery, the second portion of the duo- 
denum was opened, revealing an intraluminal 
sac attached to the duodenal wall at the level 
of the ampulla of Vater. The attachment to the 
duodenum measured approximately 1.0 cm. 
The common bile duct and the pancreatic duct 
opened on opposite sides of the attachment of 
the diverticulum. A soft rubber catheter was 
passed into the diverticulum for a distance of 
5.0 cm. The diverticulum was incised, revealing 
a bleeding ulcer immediately distal to its at- 
tachment. The diverticulum was then excised, 
distal to the ulcer, avoiding the ductal open- 
ings. The incision in the duodenal wall was then 
closed. The patient made an uneventful re- 
covery and is asymptomatic at the present 
time. 

Microscopic examination of the specimen de- 
monstrated a double-layered duodenal mucosal 
surface, base to base, separated by a thin sheet 
of incomplete muscularis mucosae. 


DISCUSSION 
While the exact mechanism of the forma- 


tion of intraluminal diverticulum remains 
unknown, the viewpoint held by Krieg? 1s 
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generally accepted today. Krieg believes 
that faulty embryologic recession of the 
solid primitive gut results in the formation 
of a duodenal diaphragm. If the diaphragm 
is incomplete, the majority of the food 
passes, but by mechanical action a divertic- 
ulum may form. 

Our case presents several interesting fea- 
tures. The diverticulum was discovered 
during an upper gastrointestinal study per- 
formed to determine the source of gas- 
trointestinal bleeding. In contradistinction 
to the cases heretofore reported, this pa- 
tient did not show evidence of obstruction 
secondary to the diverticulum. Previous 
case reports fail to indieate any abnormal- 
ity in the point of insertion of the common 
bile duct and pancreatic ducts. In the pres- 
ent case, the common bile duct opened in a 
normal fashion, while the pancreatic duct 
followed an abnormal pathway, dorsal to 
the duodenum, entering it along the lateral 
wall opposite the ampulla at the plane of 
attachment of the intraluminal diverticu- 
lum. The sac was lined with duodenal 
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mucosa on both surfaces, similar to the 
findings in the 2 cases previously reported. 


SUMMARY 


A case of intraluminal diverticulum of 
the duodenum is added to the literature. 
The unusual features of the case are dis- 
cussed. 


H. R. Zatzkin, M.D. 
Department of Radiology 
Meadowbrook Hospital 
P.O. Box 108 
Hempstead, New York 
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PARADUODENAL HERNIA* 


REPORT OF A CASE WITH ROENTGEN FINDINGS 
SIMULATING SMALL BOWEL TUMOR 


By GEOFFREY A. GARDINER, M.D.,¢ and ARTHUR C. MILLER, M.D.t 


LOMA LINDA, CALIFORNIA 


OR nearly two hundred years there has 

been considerable interest in the subject 
of paraduodenal hernias. Treitz! in 1857 
published a treatise on this subject. Since 
that time the concept of these hernias has 
been modified and many authors have 
chosen not to call them hernias. It was 
formerly thought that these lesions were 
acquired, but, as noted by Gross,! recent 
studies rather conclusively support the 
view that these pouches are always con- 
genital in origin. Most of these lesions have 
been demonstrated at autopsy, but in re- 
cent years numerous hernias have been en- 
countered surgically, and the roentgen 
diagnosis is being more frequently reported. 
The literature contains many case reports, 
and, in 1953, Parsons? listed a bibliography 
numbering 314 references. 

Once the diagnosis has been made, sur- 
gery is directed to fit the individual case. 
Some surgeons have only reduced the her- 
nias and claim that recurrences are rare. 
Others have excised the sac and still others 
have closed the neck of the sac after reduc- 
ing the contents. Tesson® in 1957 reported 
a case in which he was able to completely 
excise the large sac. The operation itself 
has two main objectives: namely, reduction 
of the contents of the sac, and some pro- 
cedure to insure against recurrence. 

While the incidence of this condition is 
low, paraduodenal hernia certainly should 
be considered in patients having abdominal 
discomfort when no other cause can be 
determined. We feel that the following case 
is of interest because of the roentgen ap- 
pearance of the ileum as it passed through 
the neck of the hernial sac. In this case it 


resembled somewhat the appearance of a 
small bowel tumor. 
REPORT OF A CASE 

F. H., white male, aged seventy-four, was 
first seen June 5, 1956 complaining of ‘“‘black- 
out spells,” noted occasionally for five years, 
No definite organic cause for this complaint 
was found. Except for constipation the gas- 
trointestinal history was normal. Examination 
revealed slight left lower quadrant abdominal 
tenderness. Six weeks later the patient was seen 
again, and this time he was complaining of 
generalized lower abdominal cramping pain. 
Examination revealed left lower quadrant ab- 
dominal tenderness and hyperactive peristalsis. 
A barium enema study on August 1, 1956 (Fig. 
14) was reported as normal, but with incom- 
plete filling of the terminal ileum. The patient 
was treated conservatively and improved. 

He was next seen on June 19, 1958 complain- 
ing of several recent attacks of dull aching pain 
in the lower abdomen. The last attack was 
quite severe and vomiting occurred. Examina- 
tion showed moderate tenderness in the left 
lower quadrant. The patient was afebrile. The 
white blood cell count was 5,700, hemoglobin 
15.3 gm. and hematocrit 42. 

A barium enema study on June 20, 1958 
(Fig. 1B) again showed an essentially normal 
colon but with questionable extrinsic pressure 
on the medial aspect of the cecum. The terminal 
ileum again filled poorly and seemed to be 
pressed close to the cecum and ascending colon. 
The postevacuation roentgenogram this 
same date (Fig. 2) showed the barium in the 
ileum ending in a very unusual semicircular de- 
fect such as would be caused by an intraluminal 
tumor. A spot roentgenogram taken during a 
small bowel study mentioned below (inset of 
Fig. 2) shows to better advantage the location 
of this defect in the ileum as it relates to the 
narrowed segment. 


* From the Departments of Radiology and Surgery, College of Medical Evangelists, Loma Linda, California. 
+ Assistant Professor of Radiology, College of Medical Evangelists. 


t Assistant Clinical Professor of Surgery, College of Medical Evangelists. 
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Fic. 1. (A) August 1, 1956: The terminal ileum was considered normal at this time, but in retrospect the 
ae and thinning of the barium column can be seen. (B) June 20, 1958: The terminal ileum ascends 
in close proximity to the ascending colon and the thinning of the barium i in the ileum can be seen again. 
These two roentgenograms are in no way diagnostic but point to the need of further study of the ileum. 


Fic. 2. The cup-shaped ending of the barium in the 
ileum can be seen in the midline between L4 and 
Ls. Inset: The compression spot roentgenogram 
(taken four days later) shows the relationship of 
this peculiar outline to the narrowed segment in 
the ileum. 


A small bowel examination was done on 
June 24, 1958. The nine and one-half hour in- 
terval roentgenogram (Fig. 34) revealed a de- 
finite narrowing in the terminal ileum. The pa- 
tient was placed on the fluoroscopic table and 
this area was observed. It was seen to distend 
slightly as the barium passed through, but there 
was a definite interference with the normal per- 
istaltic activity at this point, and a moderate 
delay in the passage of the barium was noted. 
Several compression spot roentgenograms were 
taken (Fig. 3B) and these showed that, al- 
though the narrowing was persistent, some dis- 
tention did occur. It was also noted that both 
the proximal and distal margins tended to 
change in appearance. The impression at this 
time was a small bowel tumor, although the ap- 
pearance was not entirely typical. 

Surgery was performed on June 27, 1958 with 
a preoperative diagnosis of probable small 
bowel tumor involving the lower ileum. A trans- 
verse type incision was made in the right lower 
quadrant of the abdomen. Examination de- 
monstrated all of the small bowel distal to the 
ligament of Treitz to be retroperitoneal. The 
terminal ileum was adherent at the point of 
emergence from the hernial sac, and there was 
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Fic. 3. (4) Small bowel study showing the narrowing in the terminal ileum. It is causing a partial obstruction. 
(B) Four compression spot roentgenograms taken at the same time demonstrate changes in the caliber 
and length of the narrowed segment. There is also seen a lack of rigidity in the proximal and distal walls 
of the involved area. 


localized inflammation at this site. The small smooth concave defect. This appearance is 
bowel was reduced and a large area of the anter- unusual but whether it is diagnostic or even 
ior wall of the sac resected. The tissue removed suggestive of this diagnosis is not known, 


showed, on microscopic examination, normal since we have been unable to find a similar 
fibroadipose tissue. The patient was relieved of 
case reported. 


his symptoms and left the hospital on his 


seventh postoperative day. Geoffrey A. Gardiner, M.D. 
Department of Radiology 
SUMMARY College of Medical Evangelists 


Loma Linda, California 
A case of paraduodenal hernia has been ‘ 


reported because of the roentgen demon- 
stration of the ileum as it emerged from the 
hernial sac. A resemblance to small bowel 1: GR0ss, R. E. Fhe Surgery of Infancy and Child- 
tumor is suggested but the lack of stiffness hood: Its Principles and Techniques. W. B. 


Saunders Company, Philadelphia, 1953, p. 445. 
of the walls and changes in the caliber and, Parsons, P. B. Paraduodenal hernias. Am. J. 
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BEZOAR AND ITS POTENTIAL IMITATOR 


By WEBSTER H. BROWN, M.D., and FRANK W. DAVIS, JR., M.D. 


BALTIMORE, MARYLAND 


WO cases have come to our attention 

which raise the possibility of an er- 
roneous diagnosis of bezoar. One case in 
particular proves the importance of this 
matter since this patient had been pre- 
viously subjected to gastrotomy at another 
institution for a similar condition which 
presumably was diagnosed a true bezoar. 

GENERAL FEATURES OF TRUE BEZOARS 

Bezoars are extensively described in sev- 
eral excellent reports both as regards their 
historical interest!” (the bibliography of 
the DeBakey and Ochsner" article in 
1938-1939 contains 342 references) and as 
regards their statistical compilations, with 
108 cases reported in 1921,'® 355 in 1948” 
and about 400 in 1950.4° There are also 
numerous articles discussing the diagnosis, 
variations and the complications. 

The classification into the following 
groups is generally accepted: 1. Trichobe- 
zoar—due to ingested hair. 11. Phytobezoar 
—(A) due to vegetable fibers; and (B) due 
to unripe persimmon which in contact with 
acid in the stomach forms an insoluble 
binding ground substance which retains 
pieces of skin, seeds and other materi- 
Trichophytobezoars—any 
combination of 1 and of mu, A and B. tv. 
Concretions—generally the result of in- 
soluble and indigestible material which by 
agglomeration forms a mass in the stomach 
that is too large to pass into the intestine. 
These are salol,‘® paraffin,*’ tar,** shellac,?s 
asphalt,'® medicaments—bismuth_ subcar- 
bonate, magnesium and sodium carbo- 

Bezoars may comprise a single mass or 
multiple masses in the stomach. When 
there are multiple masses, one or more may 
be found in the intestine as well as in the 
stomach.”:*> Bezoars may at times extend 
into the esophagus," more frequently into 
the duodenum"™™:8° and even into the 


jejunum.’® They are usually mobile but 
may be fixed if anchored by a duodenal ex- 
tension or involved in the repair and scar 
tissue of a healing ulcer.**“* They may re- 
cur.? 

One of the multiple segments may either 
be transported through the remainder of 
the intestine and be expelled per rectum or 
produce obstruction.*® Such obstruction 
may occur after operative removal of large 
bezoars from the stomach. Heazlit”® re- 
ported such a case and, in reviewing 41 
operated cases previous to his own, found 
6 similar instances, 2 in the small intestine 
alone and 4 in both the stomach and the 
small intestine. Very recently (1957) a case 
has been reported with two trichobezoars 
in the stomach and a third in the small in- 
testine causing intestinal obstruction.” 

A small single bezoar may leave the 
stomach and produce obstruction.™ 5°52 A 
bezoar may be rendered opaque during its 
formation by concurrent medication with 
bismuth and calcium salts.° 

In some instances, bezoars may be 
totally Clayton-Mit- 
chell® reported the case of an African 
woman who had no gastrointestinal com- 
plaints, but the mass in her epigastrium did 
interfere with her weeding the garden. 
They may occur in normal patients with no 
apparent mental aberration,”:*> although 
it is widely recognized that mental defec- 
tives and unstable persons are most often 
afflicted. 

The following two paragraphs are quoted 
directly from DeBakey and Ochsner’s"” ex- 
tremely comprehensive article: 

“The complications resulting from the 
various types of bezoars are due primarily 
to: (1) interference with the normal phy- 
siologic activity of: the gastrointestinal 
tract; namely, obstruction and exhaustion 
or inanition; and (2) traumatic irritation 
to the stomach and bowel wall and its con- 
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sequences; 7.¢., mucosal erosion, ulceration, 
perforation and peritonitis. Of the collected 
cases of trichobezoars, intestinal obstruc- 
tion occurred in 10.8 per cent, gastroduo- 
denal ulceration in 9.6 per cent, perforation 
of ulcer in 3.2 per cent, peritonitis in 3.8 
per cent and exhaustion in 8.3 per cent. 
These corresponding incidences in the col- 
lected cases of phytobezoars, including 
ours, were 26.5 per cent, 24.4 per cent, 7.4 
per cent, 8.4 per cent and 1 per cent.””!” 
“Of the collected cases of trichobezoars 
complicated by peritonitis, perforated ul- 
cer, gastroduodenal ulcer, and intestinal 
obstruction, the respective mortality in- 
cidences were 100 per cent, 100 per cent, 
53-3 per cent and 47 per cent. The corre- 


sponding incidences in the collected cases of 


phytobezoars were 75 per cent, 71.4 per 
cent, 21.7 per cent and 16 per cent.””!” 

DeBakey and Ochsner" reported that 
6.1 per cent of all patients experienced 
hematemesis. The description of 2 cases 
with this complication is given in detail by 
Smith.“ 

Benign ulcer occurring with bezoar may 
be small or large and single or multiple. It 
is generally agreed that these ulcers heal 
quite readily following removal of the 
foreign body. This is indeed fortunate in 


view of the magnitude and severity of 


these lesions. Instances of small bowel ob- 
struction by bezoars or food masses follow- 
ing gastric surgery and attributed to large 
stomas are beginning to appear in the liter- 
ature with greater frequency.” Stalker 
and Gotham** quote 2 such cases from the 
French literature. At least one case is re- 
ported in which a bezoar formed and re- 
mained in the stomach following partial 
gastrectomy.** 

The first recorded gastric bezoar was by 
Baudamant in 1779. The first removal was 
by Steltzner in 1896. The largest removed 
was 63 lbs. by fresh weight, reported in 
1921.°° Bezoar may simulate numerous le- 
sions but most importantly carcinoma.!:*?:% 
Indeed, a lesion considered clinically and 
roentgenologically to be a carcinoma with 
a large ulcer crater was thought to be 
lymphosarcoma when first palpated at 
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operation.*® A large myoma of the cardiac 
end of the stomach had sufficient resem- 
blance to a bezoar that this possibility was 
seriously considered and only excluded 
after careful questioning and a re-exami- 
nation of the upper gastrointestinal tract.?! 
A large intragastric schwannoma may re- 
semble bezoar precisely.” 

In addition to the classic predisposing 
factor in the formation of bezoars, namely 
mental aberration, the following must be 
given consideration as possible causative 
factors: (1) Over-indulgence;** (2) food 
fads or ‘‘jags” (persimmon); (3) “‘folk 
remedy” substances;’ (4) partial failure of 
emptying as in obstruction of the pylorus 
by stricture or scarring,” polypi,*! massive 
rugae;*! (5) newer types of medication (car- 
boxymethylecellulose) (6) bizarre habits 
of chewing or ingesting shellac, tar, asphalt, 
etc;!°:?8-% (7) poorly absorbed solid or semi- 
solid 

The clinical diagnosis can be made only 
by an astute observer with a high degree of 
suspicion from an extremely careful history 
and an exhaustive physical examination. 
This is especially true in children. An inter- 
esting instance of such a diagnosis in a child 
previously missed by a number of observers 
has been recorded recently.? Roentgeno- 
grams greatly facilitate accuracy in diag- 
nosis. That gastroscopy further improves 
the accuracy was evident from the very 
first report of visualization by means of 
this method.** Later reports confirm this 
fact'#4 and Patterson and Rouse" state 
that “gastroscopy may permit difterentia- 
tion of bezoar with carcinoma from bezoar 
with edema.” There are other pertinent 
facts concerning intragastric masses which 
would become apparent through routine 
gastroscopy in such cases. In a series of 90 
cases of diffuse polyposis, a case of bezoar 
is cited by Brunn and Pearl* in discussing 
the differential diagnosis. The inference 
that the lesions may easily be confused 
seems clear. 


UNUSUAL TYPES 


Two types of bezoars are of rather un- 
usual interest. These are: (1) atypical 
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bezoars, intragastric masses or pseudocon- 
cretions and (2) “‘food boli,” “‘food masses” 
or ‘“‘food balls,” which in fact are imitators 
of bezoars. Type 1 will be discussed very 
briefly and type 2 more extensively, since 
it is the second type which is of chief con- 
cern in this presentation. 


I, ATYPICAL BEZOARS 


Among the atypical bezoars may be in- 
cluded the xylobezoar of medicamentous 
origin (laxative with carboxymethylcellu- 
lose base)?!* and the “mucus bezoar” with 
partial gastric obstruction.*! Silicobezoar, 
a palpable mass radiopaque on plain roent- 
genograms, was also reported; the removed 
mass on drying proved to be due to sand.! 
Another, Harpanahalli bezoar, also belongs 
in the atypical group since it is the result 
of poison pills made from the blood of 
chameleon and indigenous Fast Indian 


2. FOOD BOLI, POTENTIAL IMITATORS OF BEZOARS 


The literature on food masses in the 
stomach was reviewed by Ward-McQuaid*! 
who collected a total of 178 cases in 1950 
(even after eliminating 13 cases from the 
South American literature in which in- 
sufficient data were supplied and the ori- 
ginal reports were not available to him). 
He lists 45 different substances capable of 
producing intestinal obstruction and feels 
that many such cases are probably unre- 
ported. A number of other articles dealing 
with food masses in the stomach, errors in 
diagnosis, obstruction and unusual compli- 
cations accompanying this condition have 
been 

The unusual feature of some of these 
food boli is that they can be treated by 
nonoperative means. Hart,” for example, 
mentions one case in which the mass was 
disrupted with hydrochloric acid and 
Patterson and Rouse"! state that a number 
of “black masses” (mail-order magnesium 
carbonate) when removed from the stom- 
ach were soluble in weak acid; in another of 
their cases, the ‘‘bezoar” dissolved in the 
stomach upon administration of acid. 
Hart” also quotes Outten, who in a foot- 
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note speaks of a case reported by King in 
which the mass in the stomach was broken 
up by massage. Weitzen** reports removal 
of a trichophytobezoar by lavage. More 
recently Brown and Schneider’ described 
removal of a large “‘bezoar” in a diabetic 
patient who was a poor surgical risk by 
vigorous lavage over a period of four days. 
Other investigators reporting intragastric 
masses mention the fragility of the struc- 
tures removed, confirming the possibility 
of nonoperative 

It must be emphasized, however, that 
upon undertaking nonoperative removal of 
any intragastric mass, the possibility of dis- 
lodging part of the mass through the py- 
lorus into the small intestine with sub- 
sequent obstruction must be kept in mind. 
The patient should be kept under careful 
observation until the stomach is empty and 
until any such material which might have 
been dislodged and passed through the py- 
lorus has had time to pass through the en- 
tire intestinal tract. 


REPORT OF CASES 

Case 1. J.H., a forty-three year old white fe- 
male, was admitted to the Johns Hopkins Hos- 
pital on February 9, 1947 with a chief com- 
plaint of “‘stomach trouble and diabetes.” Her 
past history was essentially noncontributory 
to the present illness, which began approxi- 
mately eight years prior to admission with epi- 
gastric pain, anorexia, intermittent swelling of 
the abdomen, occasional vomiting and almost 
constant nausea and eructation. At the onset, 
rapid loss of weight occurred with a total loss 
of 100 Ibs. in two years. For five years there 
was intermittent edema of the feet and legs 
and occasionally, of the face and hands. Fight 
months prior to admission, laparotomy was 
performed in another hospital and a “‘food ball” 
was removed from her stomach. Following 
operation, “indigestion” and a sensation of full- 
ness recurred and persisted until admission. She 
had diabetes mellitus and had been treated for 
thirteen years with insulin. Extremely variable 
bowel habits had been noted for a number of 
years. There were numerous intercurrent epi- 
sodes of illness probably not related but sug- 
gesting a significant degree of emotional insta- 
bility. 


The physical examination on admission was 
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Fic. 1. Case 1. Immediate roentgenogram of 
original examination. 


not remarkable except for undernutrition. No 
mass was felt in the abdomen. Lower extremity 
and abdominal reflexes were absent. The Rom- 
berg sign was positive. Her gait was ataxic. 
She had been treated for twenty-four months 
at the age of twenty-nine for syphilis. The rou- 
tine laboratory studies were within normal lim- 
its. 

Gastrointestinal series showed a normal eso- 
phagus. The lumen of the stomach was filled by 
a mass of ingested material (Fig. 1). The duo- 
denum was not grossly abnormal. At five (Fig. 
2) and twenty-four hours, the stomach was still 
filled with mixed barium and foreign material. 
The roentgenographic impression was ‘“‘spec- 
tacular appearance of stomach in a psycho- 


Fic, 2. Case 1. Five hour roentgenogram of 
original examination. 
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pathic individual who has ingested large quan- 
tities of foreign material.” 

Neurologic consultation confirmed the im- 
pression of advanced diabetic peripheral neu- 
ritis. 

The gastroscopic observation by Dr. John 
Tilden Howard was reported as follows: “In 
the stomach there is more mucus than normal, 
and we see no fluid. In the lumen, there is a 
large amount of gray amorphous material 
which appears to have the consistency of semi- 
formed stool or thick oatmeal. No threads of 
hair could be seen on its surface. It is possible 
that some of this could be recovered with a 
large gastric tube, but I suggest that lavage be 
attempted when patient will allow it. A large 
tube should be used and I will be glad to help 
with the procedure if requested to do so. This 
is the first time I have ever seen a bezoar in 
the stomach and it does not appear to fill the 
lumen as completely as I expected it to do. 
The mucosa of the stomach is slightly hyper- 
emic.”’ 

Following this suggestion, a large gastric 
tube was introduced and subsequently large 
amounts of undigested food were vomited and 
removed by lavage. 

A second gastrointestinal series thirteen 
days later (Fig. 3) revealed no foreign material 
and no evidence of an organic lesion. 


Case 11. M.B., a twenty-two year old white 
female, was admitted on October 14, 1947 to 


Fic. 3. Case 1. Second examination carried out thir- 
teen days later. During the interim the patient 
had extensive lavage and copious vomiting on a 
number of occasions, 
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the Psychiatric Service of the Johns Hopkins 
Hospital complaining of weight loss of two 
years’ duration. Her past history revealed gen- 
erally good health prior to the present illness. 
She had an unstable menstrual history for 
which various treatment procedures were at- 
tempted. The present illness consisted of two 
years of progressive weight loss with a total 
loss of 40 Ibs. During this time she undertook 
many “fruit jags” which produced marked ab- 
dominal distention and generalized abdominal 
discomfort. She was an extremely immature, 
dependent person. She had been noted to react 
with anxiety, amenorrhea, anorexia and com- 
pulsive eating in response to separation from 
her family or when placed in a position requir- 
ing independence and assumption of responsi- 
bility. 

The physical examination on admission 
showed a markedly malnourished asthenic and 
frightened young girl. The abdomen was scaph- 
oid and symmetric without demonstrable ab- 
normal organs, masses or tenderness. Roent- 
genograms of the abdomen taken in mid- 
December, 1947, because of nausea, revealed 
what seemed to be a markedly dilated stomach 
filled with a large amount of gas and semisolid 
material. The appearance was felt to be com- 
patible with bezoar or pyloric obstruction with 
retention. Surgical consultation was requested 
and operative intervention was considered if 
further studies confirmed the impression of ob- 
struction or bezoar. Laboratory and consulta- 
tion reports failed to contribute further signifi- 
cant information. A period of copious vomiting 
intervened before a gastrointestinal series could 
be carried out. Her subsequent course was un- 
eventful and a gastrointestinal series was never 
done. During three months of psychiatric 
treatment, the patient showed progressive im- 
provement and gained approximately 40 lbs. 


DISCUSSION 

The object of summarizing these facts 
about bezoars, their variants and potential 
imitators, is to point out that “food boli,” 
“food masses”’ or “‘food balls’? may simu- 
late bezoars in nearly all respects with the 
exception of producing a hard and palpable 
mass. (Bezoars may be impalpable when 
small or when lying in the cardia.) It seems 
likely that many gastric food masses are 
unreported. Gastroscopy may help to avoid 
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error in diagnosis and may elicit other in- 
formation concerning an intragastric mass 
and its complications. The lesion is suffi- 
ciently rare that no one individual has seen 
or dealt with a large number of cases. 

Knowledge of a few pertinent roentgeno- 
logic findings may help to achieve a more 
accurate evaluation in such lesions. A 
doughy mass which more or less conforms 
to the outline of the stomach and fills it 
rather than expands it might be more com- 
patible with a food mass. Barium would 
naturally surround any such mass but a 
mass which would retain much of the 
barium must of necessity be of a relatively 
loose structure in order to permit penetra- 
tion of barium into it. This feature appears 
most strikingly on follow-up roentgeno- 
grams. Schwartzman“ mentions a defi- 
nitely “‘mottled shadow” in a_ loosely 
packed trichobezoar. Weitzen® also speaks 
of a “mottled density” in a bezoar which 
was removed by lavage. A true bezoar, con- 
cretion or other hard mass, and especially 
those of long duration, would be more 
likely to present a smooth surface in a 
roentgenogram. 

Other roentgenologic findings, some of 
which may be inferred from the foregoing, 
are: 

1. At times, a large mottled density may 
be seen in the left upper quadrant of the 
abdomen on plain roentgenograms. If 
opacifying salt or other dense foreign sub- 
stance is present, the entire mass may ap- 
pear even more opaque. 

2. Impingement of a mass on the air 
bubble may occur in erect roentgenograms, 
with or without barium being present. 

3. The barium may form a “cap” over a 
large mass on erect fluoroscopy; also, in 
case of a very large bezoar, the barium ap- 
pears to “canalize” along the greater and 
lesser curvatures. 

4. With smaller masses the intragastric 
foreign body tends to assume a central posi- 
tion with reference to the diameter of the 
lumen (unless it is fixed to the wall). 

5. The masses are usually mobile and 
small masses may float from the cardia to 
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the body or the pylorus in Trendelenburg 
position. 

6. At times, employment of a small 
amount of barium to coat only the surface 
of the mass may be useful. 

7. Follow-up roentgenograms are im- 
portant to demonstrate retention of barium 
in the structure and such films are espe- 
cially pertinent in the case of trichobezoars, 
where strands of hair may be seen on the 
periphery or ropes of hair at the distal end 
of the mass may be visualized. 

8. The combined use of a small amount 
of barium and air, with fluoroscopy and 
roentgenography in various positions and 
projections, may resolve many uncertain- 
ties. 


SUMMARY 


1. A brief review of the general features 
of ‘‘true bezoars” is presented. 

2. A lesion which may simulate bezoar 
and be responsible for an erroneous roent- 
genologic diagnosis and possibly unneces- 
sary surgery is described and 2 such cases 
are presented. 

3. Possible ways to avoid errors in diag- 
nosis and management are discussed. 


Webster H. Brown, M.D. 
11 E. Biddle Street 
Baltimore 2, Maryland 
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LESIONS OF THE CARDIAC END OF THE 


STOMACH SIMULATING CARCINOMA* 


By GEORGE T. WOHL, M.D.,+ and LEAH SHORE, M.D.t 


PHILADELPHIA, PENNSYLVANIA 


7 diagnosis of carcinoma of the car- 
diac end of the stomach has long been 
a challenge to radiologists. Prompted by 
several errors of diagnosis in this region, we 
have reviewed our experience in an attempt 
to obtain a clear concept of lesions that 
may simulate carcinoma. 

In clinical usage, the cardiac portion of 
the stomach (pars cardiaca) is that portion 
of the stomach to the left of a line drawn 
straight down through the esophagus to 
the greater curvature of the stomach.’ 
The outer surface of the cardiac end of the 
stomach is usually in contact with the dia- 
phragm throughout the greater portion of 
its superior wall and its anterolateral and 
posteromedial aspects. The lesser lobe of 
the liver is interposed between the left 
hemidiaphragm and the anteromedial as- 
pect of the cardiac end of the stomach; the 
spleen lies between the diaphragm and the 
posterolateral aspect of the cardiac end of 
the stomach.*® 

Both the liver and spleen may normally 
flatten the usually rounded contour of the 
cardiac end of the stomach. This flattening 
is variable and accepted as within normal 
limits if no evidence of either splenic or 
hepatic enlargement exists. Adjacent to the 
lesser curvature aspect of the cardiac end 
of the stomach is a group of lymph nodes 
which, when enlarged, can simulate the 
normal left lobe of the liver, producing a 
problem in differential diagnosis which can 
only be solved through correlation of the 
clinical and other roentgenologic findings. 

The normal anatomy of the cardiac por- 
tion of the stomach has recently been dis- 
cussed by Hodges® and also by Finby and 
Eisenbud.® These authors point out the im- 


portance of the normal measurement be- 
tween the superior margin of the dia- 
phragm and the superior margin of the air- 
distended cardiac end of the stomach with 
the patient in an erect position (Fig. 1). 
Usually, this soft tissue space measures 3 to 
5 mm.; a maximum of 15 mm. may be nor- 
mal. Ani increase in this space can be due to 

pathology but may be the result of incom- 
plete distention of a normal cardiac end of 
the stomach. 

Therefore, the technique of the roent- 
genographic examination is very import- 
ant. It is well known that, because of the 
high position of the cardiac end of the stom- 
ach under the costal cage which prevents 
compression, a mass lesion can be hidden in 
a roentgenogram of this region filled with 
barium. Normally, one commonly finds an 
irregular mucosal pattern. Because of this, 
abnormal distortion may be easily over- 


looked. It is therefore essential, as empha- 
sized by Kirklin’~® and others,!°" that an 
exposure of the air-distended cardiac end of 
the stomach in the erect position be part of 
every routine examination (Fig. 2, 4 and 


B; and 3, 4 and £). 


The air swallowed during ingestion of the 


Fic. 1. Cardiac end of the stomach. Note norma! 
diaphragm to stomach measurement (5 to 15 mm.). 


* Presented at the Fifty-ninth Annual Meeting of the American Roentgen Ray Society, Washington, D. C., September 30-October 


3 1958. 


+ Chief, Radiology Service, Veterans Administration Hospital, Philadelphia, Pennsylvania. 
t Associate, Department of Radiology, Graduate Hospital, Philadelphia, Pennsylvania. 
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Fic. 2. Normal stomach. (4) Supine roentgenogram 
suggesting deformity of stomach. (2) Erect roent- 
genogram showing stomach distended with gas. 
Note normal appearance. 


barium meal is usually sufficient in amount 
for adequate distention. If, however, only a 
small amount of air enters the stomach, or, 
if a mass is suspected, larger amounts of 
air must be introduced. Having the patient 
suck barium through a straw, the distal end 
of which only partially touches the surface 
of the barium mixture, allows .air to be 
swallowed. If the purpose of this procedure 
is explained to the patient and warning 
given not to belch, the result is usually 
satisfactory. Amplatz! has recently de- 
scribed a simple technique in which a pin- 
hole is punctured through the proximal end 
of a straw through which the patient sucks 
the barium mixture. Air enters with the 
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barium and usually distends the cardiac 
end of the stomach. Injecting air through a 
Levine tube!’" is a reliable but trouble- 
some method. Effervescent powders and 
carbonated drinks may also be used. 

Many reports in the radiologic literature 
have dealt with the problem of diagnosis of 
carcinoma of the cardiac end of the stom- 
ach. For a further discussion of these cri- 
teria, which are beyond the scope of this 
paper, the interested reader is referred to 
the papers of Stewart and IIlick,' and Sher- 
man.” 

There are many disturbances of the car- 
diac end of the stomach that may simulate 
carcinoma. We present a_ classification 
(Table 1) and amplify this with a series 
of illustrative cases. 


Fic. 3. Normal stomach. (4) Supine roentgenogram 
demonstrating apparent deformity. (B) Erect 
roentgenogram showing stomach distended with 
air. No disease present. (Courtesy Temple Uni- 
versity Hospital.) 


th 
| 
r- A; 
to 
of 
t 
— 
an 
ne 
) 


1050 


TABLE I 


LESIONS OF CARDIAC END OF STOMACH 
SIMULATING CARCINOMA 


| | 


A. Normal variants without intrinsic or extrinsic dis- 
ease 


B. Intrinsic benign gastric lesions 
1. Giant rugae 
2. Gastric varices 

Benign tumors (polyps, etc.) 

4. Diverticula 

5. Postoperative deformities 

6. Intussusception of the esophagus into the stom- 
ach 

7. Benign ulcer 


C. Extrinsic causes 
1. Pressure by normal structures 
a. liver 
b. splenic flexure 
c. spleen 
d. kidney 
2. Pressure by abnormal extrinsic structures 
a. liver (anomalous lobe, enlargement) 
b. spleen (aberrant, enlargement) 
kidney (aberrant, enlargement) 
. lymph node enlargement 
pancreatic enlargement 
adrenal enlargement 
ascites 
. subphrenic abscess 
abscess in lesser peritoneal sac 


moan 


In attempting to classify lesions of the 
cardiac end of the stomach simulating car- 
cinoma, it is apparent that they fall into 
three distinct groups. The first are normal 
variants of contour; the second are the in- 
trinsic benign gastric lesions; and the third 
are pressure deformities of the cardiac end 
of the stomach. Those most commonly 
causing concern among the intrinsic benign 
gastric lesions are giant rugae, gastric 
varices, benign tumors, diverticula, post- 
operative deformities, intussusception of 
the esophagus into the stomach, and benign 
ulcers. The extrinsic causes of deformity 
are less commonly a problem but certainly 
should be mentioned in a complete classifi- 
cation. 

Occasionally, extrinsic pressure on the 
cardiac end of the stomach by the normal 
liver, spleen, kidney, and splenic flexure of 
the colon may simulate disease. Deformity 
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is common in liver enlargement, enlarged or 
aberrantly located spleen, enlarged kidney, 
enlarged lymph nodes, enlarged pancreas or 
pancreatic cyst, adrenal gland enlargement, 
abscess in either the subphrenic region or in 
the lesser peritoneal sac, and in ascites. 

Polyps of the stomach usually have a 
typical oval or circular ring density that 
persists in numerous projections as well as 
when the stomach is distended with air." 
Polyps may be multiple or single. They 
may or may not have a stalk. Occasionally, 
they are difficult to differentiate from large 
rugal folds or neoplastic lesions.*:! It is im- 
portant that they be recognized since they 
are considered premalignant lesions or may 
even be malignant at the time they are dis- 
covered. The following case is particularly 
interesting for the insight it gives into an 
unusual mode of behavior. The patient il- 
lustrated in Figure 4 had multiple polyps 
diagnosed on an earlier roentgen study, one 
of which was at the cardia. A subtotal gas- 
trectomy was performed and, while the 
polyps in the fundus were found, the large 
lesion at the cardia could not be seen at 
surgery. Incidental note is made that one 
of these polyps was malignant. In the post- 
operative roentgen study (Fig. 4) the 
polyp was again seen, but this time we were 
fortunate in observing the polyp regur- 
gitate into the esophagus during a belch. 
Apparently it was on a stalk and was in the 
esophagus during surgery. 


Fic. 4. Previous subtotal gastrectomy for gastric 
polyps. Note large polyp at cardia. See text. 
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Fic. 5. (4 and B) Giant rugae confirmed at surgery. 


Giant rugae present a difficult diagnostic 
problem (Fig. 5, 47 and B). As a rule these 
rugae in the cardiac end of the stomach are 
associated with similar changes elsewhere, 
offering a clue as to diagnosis. When they 
are localized to one segment and cannot be 
“ironed out” by overdistention of the sto- 
mach or recognized by gastroscopic study, 


it may be necessary to resort to exploratory 
surgery for accuracy of diagnosis. 

We have seen 2 patients in whom a 
pressure deformity was due to a large di- 
verticulum of the lesser curvature of the 
cardiac end of the stomach. In the patient 
illustrated in Figure 64, the deformity was 
constantly present on fluoroscopy and on 


Fic. 6. Diverticulum of stomach. (4) Note pressure deformity at cardiac end of stomach. 
(B) Pressure deformity demonstrated due to large diverticulum. 
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Fic. 7. Postoperative deformity. Mass in cardiac end 
of stomach due to “‘puckering” of mucosa created 
during surgical removal of a symptomatic diver- 
ticulum. 


many roentgenograms taken at the time of 


examination. The mass appeared to have 
smooth borders and the possibility of a sub- 
mucosal tumor was strongly suspected. On 
a repeat examination (Fig. 68) one of the 
many roentgenograms showed barium in 
the diverticulum, making diagnosis easy 


and sparing the patient the necessity of 


extensive gastric surgery. 

Sometimes gastric sugery may result in 
postoperative changes that simulate mal- 
ignant lesions. Such was the case in the pa- 
tient whose stomach is illustrated in Figure 
7. This patient had a well demonstrated 
and constant mass in the cardia on two ex- 
aminations. It was only through consulta- 
tion with the surgeon that the probable 
diagnosis of ‘“‘puckering” of the mucosa 
secondary to the surgery done for removal 
of an earlier symptomatic diverticulum was 
made. We have many times found that an 
early postoperative gastric roentgenologic 
study is of much help in the later examina- 
tion of the same patient returning with 
symptomatology. 

In view of the anatomy of the cardio- 
esophageal junction, it is surprising that 
one does not more frequently see herniation 
of the esophagus into the stomach. This 
does rarely occur, as demonstrated in the 
roentgenogram which is reproduced in Fig- 
ure 8. A mass was found at the cardia on 
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roentgenologic study and a presumptive 
diagnosis of a malignant lesion was made. 
At surgery the mass was found to be due to 
a herniation of the esophagus. The herni- 
ated portion showed erosive changes which 
probably accounted for the gastric bleeding 
demonstrated in the clinical evaluation of 
the patient. 

A major problem, particularly in institu- 
tions handling many patients with liver 
cirrhosis, is the differential diagnosis of gas- 
tric varices and gastric carcinoma.‘:!*}5,16 
Our interest in this problem was aroused by 
the roentgen findings of the patient illus- 
trated in Figure g. This sixty year old white 
male was admitted to our institution with 
a history of three episodes of hematemesis 
over a period of one and a half years. There 

was no history of pain, dy sphagia or an- 
orexia. Physical examination was essen- 
tially negative except for a palpable liver 
which extended 2 cm. below the right costal 
margin. The spleen was not palpable and 


Fic. 8. Herniation of esophagus. Mass in cardia 
found at operation to be due to herniation of distal 
esophagus into the stomach. 
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Kic. 9. Clinically unsuspected large gastric 
varix in cirrhotic patient. 


laboratory studies including a bromsulpha- 
lein test were normal. No esophageal var- 
ices were demonstrated on careful roentgen 
study of the esophagus. A lobulated mass 
in the cardiac end of the stomach was noted 
both fluoroscopically and on numerous 
roentgenograms. The examination was 
again repeated and the mass again noted. 
The surgeons, as well as ourselves, were 
quite surprised when on palpation of the 
unopened stomach no mass could be felt. 
The stomach was then opened and the 
large soft mass delineated in the roentgeno- 
gram was immediately visualized. This 
mass was accidentally penetrated and a 
profuse rush of blood confirmed the diag- 
nosis of gastric varices. Pressure measure- 
ments of the portal venous blood showed 
a pressure elevated to 300 mm. of water. 
Twenty-five millimeters is considered the 
top normal figure. The patient unfortu- 
nately did not survive the surgical inter- 
vention, and on autopsy both the cirrhosis 
of the liver and the gastric varices were 
again confirmed. 

Stimulated by this case, the gastroin- 
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testinal series of many of our known cir- 
rhotic patients were reviewed and, with sur- 
prising frequency, minimal to moderately 
enlarged gastric varices were detected upon 
close examination. It is to be noted that 
gastric varices may occur without demon- 
strable esophageal varices. Characteristic- 
ally, they appear as thick tortuous mucosal 
tolds, or present a polypoid configuration. 
They are usually located near the cardia 
and extend towards the antrum’and up to 
the superior pole of the stomach. They may 
spread across the stomach to the greater 
curvature. An associated enlarged spleen is 
frequently present. 

Gastric varices result from diversion of 
the major portal drainage through the 
coronary and short gastric veins into the 
esophageal plexus of veins in an attempt to 
create an adequate collateral circulation 
through which portal venous blood drains 
into the azygos vein. The gastric veins are 
located in the subserosa while the esopha- 
geal veins are principally in the submucosa. 
This is thought to account for the greater 
frequency with which one sees large dilated 
esophageal veins as opposed to the better 
supported gastric veins. Gastric varices 
have been seen in: (1) intrasplenic vascular 
disturbances due to splenic disease; (2) 
splenic congestion; (3) back pressure or 
compression; (4) obstruction of the splenic 
or portal vein or vena cava due to phlebo- 
sclerosis, thrombosis or calcification; (5) 
obstruction of the portal system by extra- 
splenic pressure as from tumor or aneu- 
rysm; and (6) primary liver disease. We 
have been able on several occasions to 
demonstrate accurately gastric varices by 
means of percutaneous splenoportography 
(Fig. 10, 4 and B). We recommend that 
this simple procedure be included in the 
diagnostic evaluation when a lesion might 
possibly represent gastric varices. 

Extrinsic lesions are, as a rule, much 
easier to evaluate from the standpoint of 
differential diagnosis than are intrinsic 
lesions. 

It would be well to examine some of the 
pressure defects that have occasionally pre- 
sented such a problem. Two cases have 
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Fic. 10. (4) Cirrhotic patient with unsuspected gastric varices. Note typical “‘bubble-like” appearance of 
gastric varicosities. These commonly surround the cardia but may be located diffusely along the lesser 
curvature and in the fundus. (B) Splenoportogram of same patient demonstrating large gastric varices. 


been seen in which the splenic flexure of the 
colon simulated a localized lesion. In both 
of these cases the diagnosis was readily 
made, in one case by visualizing the air- 
filled colon and in the second case through 
the demonstration of barium in the adja- 
cent colon (Fig. 11, 4 and B). 


Pancreatic lesions also may occasionally 
result in pressure defects on the cardiac 
end of the stomach. It has been our exper- 
ience that recognition of an enlarged pan- 
creas is often facilitated by the demonstra- 
tion of the increase of the retrogastric soft 
tissue space in the lateral and oblique 


Fic. 11. Colon pressure on stomach. (4) Stomach during gastrointestinal series. Note pressure on cardiac 
end. (B) Barium in colon clarifies diagnosis. 
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Fic. 12. (4 and B) Pressure on cardiac end of stomach from large celiac lymph nodes. The lymph nodes are 
enlarged by metastasis from carcinoma in the gastric antrum. (Courtesy Dr. E. P. Pendergrass, Hospital 


of the University of Pennsylvania.) 


roentgenograms as well as through the 
demonstration of flecks of calcium in the 
pancreas where enlargement may be due to 
pancreatitis. 

Enlarged celiac lymph nodes may pro- 
duce pressure defects on the medial aspect 
of the cardiac end of the stomach (Fig. 12, 
A and B). In the case illustrated, there was 
an accompanying carcinoma of the antrum 
and at the time of surgery the large lymph 
nodes adjacent to the cardiac end of the 
stomach had been palpated establishing the 
source of the demonstrated lesion. We have 
not been able to recognize definitive cri- 
teria which would enable us to make this 
diagnosis. In some cases one may be able to 
arrive at a presumptive diagnosis of lymph 
node enlargement through correlation of 
the roentgen findings with other evidence 
of carcinoma elsewhere in the abdomen. If 
one does not have this information, the pa- 
tient may even come to surgical explora- 
tion before definitive diagnosis is possible. 
The metastatic manifestation may be 
either from an adjacent lesion or, as oc- 
curred in another of our cases, from a dis- 
tant structure—in this case carcinoma of 
the sigmoid colon. 


Occasionally, one sees deformities of the 
stomach that are certainly difficult, if not 
impossible, to recognize as non-neoplastic 
before actual surgical exploration. Among 
these, we were certainly bewildered by a de- 
formity in the stomach diagnosed preopera- 
tively as due to a neoplasm (Fig. 13) that, 
on surgery, was found to be secondary to a 
small spleen firmly adherent to the gastric 
serosa and located more medially than one 
would expect the spleen to be. In retro- 
spect, we wondered if the absence of the 
normal splenic shadow should have sug- 
gested spleen to us. Sometimes an aber- 
rantly located high kidney may result in a 
similar deformity. 

A very important entity for considera- 
tion is the presence of subphrenic abscess 
displacing the stomach caudad. This is well 
illustrated in the patient whose films are 
reproduced in Figure 14, 4 and B. As a 
rule, the history and clinical findings are of 
the utmost importance in the differential 
diagnosis. From the roentgen standpoint it 
is pointed out that the thickness of the 
diaphragm-fundus measurement is usually 
increased well beyond the maximum nor- 
mal measurement of 1.5 cm. In addition, 
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Fic. 13. Mass in cardiac end of stomach diagnosed 
preoperatively as due to gastric carcinoma and 
found on operation to be due to aberrant spleen. 
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one may often find the usual roentgen evi- 
dence of subphrenic abscess—splinting of 
the left diaphragmatic leaf on fluoroscopic 
examination, irritative phenomena in the 
base of the left hemithorax manifest by 
elevation of the left diaphragmatic leaf and 
occasional left pleural effusion of varying 
degrees, which on needle aspiration may 
prove to be suppurative. The presence of 
gas within the abscess is often of much 
help. 


SUMMARY AND CONCLUSIONS 


Many lesions may simulate neoplasm of 
the cardiac end of the stomach. In this pres- 
entation we have discussed the difficulty 
of adequate demonstration of this region 
and have further mentioned briefly the 
various techniques advocated for roentgen 
delineation of the cardiac end of the stom- 
ach. 

Lesions simulating carcinoma have been 
divided into three groups: (1) normal vari- 
ants of gastric anatomy; (2) intrinsic gas- 
tric lesions of a nonmalignant nature; and 
(3) pressure deformities from external 
sources simulating abnormal intragastric 


Fic. 14. Large left subphrenic abscess. (4) Recumbent roentgenogram. Note caudad displacement 
of the stomach. (B) Erect roentgenogram. Note air fluid level in the subphrenic abscess. 
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lesions. Each of these has been discussed 
and illustrated in an attempt to obtain a 
more adequate understanding of disorders 
occurring in this region. 


George T. Wohl, M.D. 

Veterans Administration Hospital 

University and Woodland Avenues 

Philadelphia 4, Pennsylvania 
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LEIOMYOMA OF THE ESOPHAGUS* 
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NEIL E. CROW, MAJOR USAF(MC), and ALFRED G. SWEARINGEN, CAPTAIN USAF(MC) 


LACKLAND AIR FORCE BASE, TEXAS 


EIOMYOMA is now the most com- 
monly diagnosed benign tumor of the 
esophagus. Prior to 1948, only 16 cases of 
this tumor were recognized, surgically 
treated and reported. Since 1948, over 100 
cases have been described in the world 
medical literature. 

Five cases of esophageal leiomyoma are 
reported in the present paper to emphasize 
the clinical and roentgenologic features, 
ease of diagnosis, and surgical amenability 
of this lesion. A perusal of the literature 
will not be attempted since reviews are 
available by Lewis and Maxfield,’ Storey 
and Adams,’ and Piacentini.® 


REPORT OF CASES 


Case 1. A twenty-two year old Caucasian 
male entered the hospital in March, 1958, be- 
cause of dysphagia, indigestion, vague sub- 
sternal pain and a 15 pound weight loss over a 
one year period. Physical examination and 
laboratory findings were normal. 

Fluoroscopic examination of the esophagus 
revealed narrowing of the esophageal lumen be- 
low the level of the aortic arch by an intramural 
tumor (Fig. 1, 4—C). The tumor appeared to 
encircle the esophagus. The mucosa was intact. 
The lesion was reported as most likely repre- 
senting a leiomyoma of the esophagus. 

Bronchoscopy was normal. Esophagoscopy 
revealed the presence of an extraluminal mass 
without mucosal abnormality. 

Subsequently, a right thoracotomy was per- 
formed and a nodular mass, measuring 3 XI cm. 
and encircling two-thirds of the circumference 
of the esophagus was enucleated. The lesion 
was located at the level of the azygos vein. The 
pathologic diagnosis was leiomyoma of the 
esophagus. 

The postoperative course was uneventful. A 
repeat esophagram eight weeks after surgery 
was normal. The patient returned to full mili- 
tary duty eight weeks postoperatively. 


Case 11. An Air Force pilot, a thirty-seven 
year old Caucasian male, was found to have 
evidence of left bundle branch block on a rou- 
tine electrocardiogram in May, 1958. He was 
completely asymptomatic in reference to the 
cardiorespiratory and alimentary systems. 
Physical examination revealed an apical sys- 
tolic murmur, but no other abnormalities. The 
electrocardiographic changes were interpreted 
as being due to a congenital bundle branch 
block. 

Examination of the thorax by fluoroscopy, 
carried out as part of the cardiac evaluation, re- 
vealed a filling defect at the junction of the 
middle and lower thirds of the esophagus (Fig. 
2). The defect was smooth, regular in outline, 
and the overlying mucosa was intact. The 
heart was normal. Leiomyoma of the esophagus 
was reported as the most likely diagnosis. 

Esophagoscopy revealed an_ extraluminal 
mass with no mucosal abnormality. 

Right thoracotomy was performed in June, 
1958, and a tumor measuring 4X5 cm. was 
enucleated. The pathologic diagnosis was leio- 
myoma of the esophagus. 

The postoperative course was uneventful. 
Subsequent cardiac catheterization and pulmo- 
nary function studies were normal. A repeat 
esophagram was normal. The patient was re- 
turned to full military duty. 


Case 11. A twenty-three year old Caucasian 
housewife had noted for approximately five 
months dysphagia and vague substernal pain 
after eating. There was a history of rheumatic 
fever at the age of nine with no residual cardiac 
abnormalities. Physical and laboratory findings 
were normal. 

Examination of the thorax by fluoroscopy re- 
vealed a filling defect in the middle third of the 
esophagus (Fig. 3). The defect was smooth and 
regular. There was no interruption of the 
mucosa. The roentgenographic diagnosis was 
leiomyoma of the esophagus. 

A right thoracotomy was performed in Octo- 
ber, 1958, at which time an extraluminal eso- 


* This paper represents the personal viewpoint of the authors and is not to be construed as a statement of official Air Force policy. 
From the Department of Radiology, Lackland Air Force Hospital, Texas. 


1058 


: 
3 
che 
: 


VoL. 82, No. 6 


Leiomyoma of the Esophagus 1059 


Fic. 1. Case 1. (4) Esophagram showing smooth, crescent-shaped filling defect in the middle third of the 
esophagus. Mucosa is intact. (B and C) Additional projections showing tumor encircling the esophagus. 


phageal mass was enucleated. The pathologic 
diagnosis was leiomyoma of the esophagus. 
The postoperative course was uneventful and 


Fig. 2. Case 11. Smooth filling defect of posterolateral 
portion of esophagus at junction of middle and 
lower thirds. Mucosa intact. 


the patient was discharged to her home eight 
days after surgery. 


Case iv. A twenty-four year old Caucasian 
housewife entered the hospital in December, 
1954, because of a two-year history of dysphagia, 
vague epigastric pain, infrequent eructation of 
food, and an eight pound weight loss. Physical 
examination and laboratory findings were nor- 
mal, 

A routine chest roentgenogram revealed a 
retrocardiac mass extending from the ninth to 
the twelfth dorsal vertebra (Fig. 44). Fluoro- 
scopic examination of the esophagus showed de- 
lay in passage of the contrast medium and nar- 
rowing of the lumen at the lower end of the 
esophagus. There was dilatation of the esopha- 
gus proximal to the narrowed segment (Fig. 
4B). A smooth, extraluminal mass was causing 
the esophageal defect, and leiomyoma was con- 
sidered the most likely cause. 

Esophagoscopy revealed superficial esopha- 
gitis and evidence of extrinsic pressure in the 
area noted on roentgenograms. 

In January, 1955, a left thoracotomy was 
performed with access into the abdomen being 
obtained through the left diaphragm. A large 
tumor involving the wall of the esophagus was 
present. Because of the size of the mass, esoph- 


4 


1060 A. E. Green, Jr., B. G. Brogdon, N. E. Crow and A. G. Swearingen Decemser, 1959 


Fic. 3. Case m1. Filling defect in middle third of 
esophagus, tumor encircling the esophagus, 
mucosa smooth and intact. 


agectomy and esophagogastrostomy were per- 
formed. 

The pathologic report was benign intramural 
leiomyoma, measuring 7X 3X6 cm. 

Postoperatively, the patient developed acute 
mediastinitis, as evidenced by a temperature 
rise to 105° F., chest pain, respiratory distress 
and crinkling rales in the parasternal area. 
Gradual removal of the esophageal Levine tube 
was followed by relief of this complication. The 
subsequent course was uneventful. A repeat 
esophagram five weeks after surgery revealed 
a patent anastomosis without abnormality. The 
patient has done well three years postopera- 
tively. 


Case v. A thirty-eight year old Caucasian 
male entered the hospital in November, 1957, 
for evaluation of a diastolic murmur at the 
apex. There were no symptoms referable to the 
alimentary tract, but mild dyspnea after exer- 
cise or exertion was present. Physical examina- 
tion and laboratory findings were otherwise nor- 
mal. 


Fluoroscopic examination of the thorax re- 
vealed a smooth, crescent-shaped filling defect 
in the middle third of the esophagus (Fig. 5). 
The mucosa was intact over the defect. There 
was slight enlargement of the left auricle, as 
evidenced by elevation of the left main stem 
bronchus. The roentgenologic diagnosis of the 
esophageal lesion was reported as leiomyoma; 
the cardiac diagnosis was not conclusively made 
from the roentgen findings. 

Catheterization of the right heart revealed 
slight pulmonary hypertension. Mitral stenosis 
was the clinical cardiac diagnosis. 

Right thoracotomy was performed in No- 
vember, 1957, and an intramural tumor was 
enucleated from the esophageal wall. Mitral 
commissurotomy was performed at the same 
operation. The pathologic report was benign 
leiomyoma of the esophagus. 

The postoperative course was uncomplicated. 
The patient returned to military duty following 
surgery. 

DISCUSSION 

The incidence of leiomyoma of the esoph- 
agus is stated by most authors to be twice 
as great in the male. The highest age inci- 
dence is in the third through the sixth 
decades of life, and the average age is 
approximately forty years.’:? In the cases 
at this hospital there were 3 males and 2 fe- 
males. It is notable that 3 of these patients 
were in their early twenties. The over-all 
incidence in large autopsy series has varied 
from o to 0.§ per cent.!:*4> The lesion is 
rare in the Negro; however, in only two 
reports is specific mention made of race.” 

The most common presenting symptom 
is dysphagia. Other suggestive symptoms 
are substernal pain, epigastric distress, 
weight loss, eructation or vomiting after 
food intake, and vague respiratory com- 
plaints. Approximately 50 per cent of these 
patients will present themselves to the 
clinician with no gastrointestinal symp- 
toms.” Three of the cases in the present 
group were free of alimentary tract symp- 
toms, and were discovered on fluoroscopic 
examination of the chest as part of the 
cardiac evaluation. On closer questioning 
after the diagnosis was made, 2 patients 
admitted to suggestive symptoms. One pa- 
tient was entirely symptom-free. 
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Fic. 4. Case tv. (4) Chest roentgenogram showing radiopaque mass in right cardiophrenic angle extending 
below the diaphragm. (B) Spot roentgenogram of esophagogastric junction showing large defect and 
narrowed segment of distal esophagus, esophageal dilatation proximal to defect, mucosa smooth and not 


distorted. 


Leiomyoma can occur at any location in 
the esophagus, but 58 per cent will be in the 
lower third and 33 per cent in the middle 
third.’ The lesions may be single or mult- 
iple. 

The tumor may grow within the wall of 
the esophagus (intramural type) or pro- 
trude into the lumen (intraluminal or 
pedunculated type). It may completely en- 
circle the circumference of the esophagus. 
Histologically, the tumor is composed of 
proliferating fibroblasts and_ interlacing 
bands of smooth muscle. No mitoses are 
seen. On rare occasions the lesion will un- 
dergo malignant degeneration. The myoma 
is usually well encapsulated, but it may 
proliferate to any size. The overlying 
mucosa remains intact. The tumor in Case 


Iv measured 7 X 3X6 cm., and in 1955, the 
Armed Forces Institute of Pathology re- 
ported that it was the largest leiomyoma in 
its files. 

The principal method of preoperative 
diagnosis of this tumor is by roentgenologic 
examination. Routine study of the chest 
will rarely suggest the presence of this type 
mass in the mediastinum. However, Case 
iv demonstrated such a mass density on the 
routine chest roentgenogram (Fig. 44). The 
typical roentgen finding is a segmental, 
intramural filling defect in the barium-filled 
esophagus with intact overlying mucosa. 
The defect may be “half moon,” lacunar or 
crescent shaped.*:* Demonstration of an in- 
tact mucosa in the area of the filling defect 
has been a valuable characteristic in diag- 
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Fic. 5. Case v. Crescent-shaped defect in middle 
third of esophagus, mucosa intact, minimal eso 
phageal dilatation proximal to tumor. 


nosis of our cases. The lumen of the esoph- 
agus is usually narrowed at the site of the 
lesion, but the barium column _ passes 
readily beyond this narrowing and defect. 
Proximal dilatation occurs in most cases. 
Occasionally, the barium column will split 
as it passes around the mass lesion pro- 
ducing the so-called “forked stream” ap- 
pearance. 

The differential consideration is between 
benign and malignant tumor. The latter 
ordinarily presents a more irregular outline 
with a disturbed, abnormal mucosal pat- 
tern. Other benign lesions of the esophagus 
such as polyp, lipoma, hemangioma, and 
neurofibroma cannot always be differen- 
tiated roentgenologically but, statistically, 
leiomyoma is far more likely when the 
lesion under consideration is apparently 
benign. 

Surgical enucleation is the treatment of 


choice. If the leiomyoma is of very large 
size or if it occurs at the esophagogastric 
junction, excision may be necessary. Four 
of the cases were treated by enucleation 
and one case (Case rv) by excision. In Case 
Vv, mitral commissurotomy was performed 
at the same time as the myoma enucleation. 
With present standards of anesthesia and 
surgical care, the operative mortality is less 
than 2 per cent. The mortality is slightly 
higher in those cases requiring excision and 
anastomosis. Postoperative morbidity and 
complications are infrequent. 


SUMMARY 


Five cases of leiomyoma of the esophagus 
have been presented. Roentgenologic de- 
tection is not difficult and is important be- 
cause this tumor is readily amenable to 
surgical removal. The pertinent symptom- 
atology, anatomic-pathologic features and 
roentgenographic characteristics have been 
described. 


Captain Allan E. Green, Jr. 
United States Air Force Hospital 
Lackland Air Force Base, Texas 
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ESOPHAGEAL MONILIASIS 


By ALBERT P. MARSH, M.D.* 


BROOKLYN, NEW YORK 


N RECENT years there has been an in- 

crease in the use of antibiotics and corti- 
costeroids for many conditions for which 
previously there was no successful mode of 
therapy. As with any new and successful 
therapeutic agents, certain disadvantages 
are present, in the form of complications, 
which must be expected and diagnosed 
early, so that the complication does not be- 
come worse than the previous disease. 

Antibiotics are known to allow the over- 
growth of the normal intestinal flora and to 
cause disseminated fungus disease. Due to 
their anti-inflammatory properties, steroids 
enhance the virulence of certain bacterial 
infections® and lower the defense of the skin 
and mucous membranes against mycotic 
infections.° 

In this paper a rather specific and local- 
ized affection, which in the past has been 
attributed to both antibiotics and corti- 
costeroids, is reported. 

REVIEW OF THE LITERATURE 

Seligmann’ in 1953 showed in a study 
with mice that the use of antibiotics and 
cortisone lowers the resistance of mice to 
infection by Candida albicans. 

The first known report of the roentgeno- 
graphic appearance of esophageal monili- 
asis was published in 1956 by Andrén and 
Theander.! Infection due to Candida albi- 
cans occurred in 2 adults with chronic ill- 
nesses. They were treated for a long period 
of time with antibiotics and received short 
courses of therapy with cortisone and 
ACTH. In both cases roentgen examination 
was indicated by the occurrence of oral 
thrush and difficulty in swallowing. One of 
the patients recovered and the other died 
due to monilial sepsis. 

Hogewind-de and Hogewind! in 1957 de- 
scribed esophageal moniliasis in a patient 
suffering from lupus erythematosus who 


had been receiving ACTH for two and one 
half years and developed an oral infection 
caused by Candida albicans. 

In 1958 Kaufman? and Wagner and Kes- 
sel* described roentgenographic findings in 
infants and children with esophageal monil- 
iasis complicating oral thrush infections. 

The most recent account of esophageal 
moniliasis in adults was given in the 
French literature by Bernay and Houver,’ 
who presented 4 cases which had been re- 
ceiving high doses of antibiotics. The pa- 
tients developed characteristic symptoms 
and roentgenographic changes were noted. 
Cultures proved positive for Candida albi- 
cans. No roentgenograms are reproduced. 


ROENTGENOGRAPHIC APPEARANCE 


The roentgenographic findings in these 
cases of esophageal moniliasis consist of 
evidence of destruction of the mucous 
membrane, and an esophageal outline 
which is irregular and ragged and made up 
of numerous small indentations and pro- 
trusions. The longitudinal folds are still 
discernible and the esophagus is disten- 
sible. Comparison of the roentgenograms 
with those of other published reports shows 
essentially an identical appearance. 


DIFFERENTIAL DIAGNOSIS 


The differential diagnosis of esophageal 
moniliasis is predominantly between eso- 
phageal varices and other forms of esopha- 
gitis. 

Esophageal varices can be eliminated by 
the presence of dysphagia, which is often 
severe enough to cause extremely painful 
swallowing, as in our Case 1. In some in- 
stances the lower portion of the esophagus 
will be spared and this finding is incom- 
patible with the patho-physiologic disten- 
tion of the esophageal veins in esophageal 
varices. This was evident in the follow-up 


* Assistant Radiologist, The Brooklyn Hospital, Brooklyn, New York. 
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studies of the presently reported cases, in 
which the main residual pathology was in 
the middle one-third of the esophagus. 
Other forms of esophagitis, such as those 
caused by the ingestion of irritants and by 
reflux of gastric contents, can be evaluated 
by the history and further study of the gas- 
trointestinal tract, particularly of the 
cardio-esophageal junction. Another aid in 
differentiation is the improvement of symp- 
tomatology and the clearing of roentgeno- 
graphic findings after therapy with specific 
antifungal agents. 

In order to prove the etiology of this en- 
tity the sive qua non is a positive culture of 
Candida albicans. This presents little or no 
problem if there are signs of oral moniliasis. 
In most of the cases previously reported, 
thrush was present thus prompting further 
examination. However, in the 2 cases ob- 
served by us, there was nothing to indicate 
oral mucous membrane involvement, the 
presenting complaint being dysphagia. 
There are certain inherent difficulties in ob- 
taining adequate material from the distal 
esophagus for culture, without causing 
further complications in an already com- 
promised organ. 


REPORT OF CASES 


Case 1. L.C., a thirty-eight year old white 
male, was admitted to The Brooklyn Hospital 
on October 9, 1958 with a chief complaint of 
shortness of breath. Twelve days prior to ad- 
mission he had had an upper respiratory infec- 
tion accompanied by chills and fever. He was 
treated with penicillin with some transient re- 
lief. He entered the hospital because of recur- 
rence of symptoms. The patient was known to 
have rheumatic heart disease and on admission 
had congestive heart failure with associated 
right lower lobe pneumonia. Roentgenographic 
studies confirmed the admission diagnosis. On 
October 10, tetracycline and other therapeutic 
agents for congestive heart failure were given. 
The patient responded well to treatment until 
October 20, at which time he complained of 
dysphagia and substernal burning. An esopha- 
gram (Fig. 147) showed a small area of mucous 
membrane destruction of the middle third of 
the esophagus. There was no other gastrointes- 
tinal abnormality and no reflux of gastric con- 
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tents could be demonstrated. A re-examina- 
tion of the esophagus on October 21 revealed 
progressive destructive changes of the mucosa 
extending distally (Fig. 1B). This finding was 
thought to be compatible with esophageal 
moniliasis, even though no oral lesions were 
present. Gastric washings were obtained in an 
attempt to culture this lesion. Nystatin was 
started on October 21 and tetracycline was dis- 
continued on October 23. The culture of the 
gastric washing failed to grow Candida albi- 
cans. The patient improved symptomatically 
and roentgenographically, as shown by a partial 
return of the mucosa to normal on October 29, 
Nystatin was continued until the day of dis- 
charge on November 5, 1958. A repeat esopha- 
gram on January 10, 1959 showed a normal 
esophagus (Fig. 1C). 


Case u. J.C., a twenty-five year old white 
male, was admitted to The Brooklyn Hospital 
on March 18, 1959 for the fifth time. He has 
rheumatic heart disease with both aortic and 
mitral valvular lesions. On this admission he 
had right lower lobe pneumonia, congestive 
heart failure and possibly subacute bacterial 
endocarditis. From March 19, along with the 
usual measures used in the treatment of conges- 
tive heart failure, he received 2,500,000 units of 
penicillin daily. Acute rheumatic activity was 
diagnosed and on March 21 meticorten was 
started. In addition, from March 22 to April 4 
he received full daily doses of furadantin for 
urinary symptoms. On April 4 he was given 
tetracycline besides the penicillin and meticor- 
ten. The pneumonia and congestive heart fail- 
ure improved but on April 8 he developed sub- 
sternal pain and dysphagia. An esophagram 
made on April g showed diffuse irregularity 
and numerous small indentations and protru- 
sions of the mucosa of the lower esophagus, 
particularly the middle one-third (Fig. 27). 
The patient had such distress that a bland 
barium mixture produced severe painful swal- 
lowing. No other upper gastrointestinal tract 
abnormalities were noted. Although no oral 
thrush was present, this lesion was thought to 
represent esophageal moniliasis. Mycostatin 
therapy was instituted and gastric washings 
were obtained. No Candida albicans was cul- 
tured. The patient was responding slowly, and 
since he was receiving several therapeutic 
agents, all medication with the exception of 
digoxin, meticorten, robitussin and mycostatin 
suspension was discontinued on April 14. 
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Esophageal Moniliasis 


Fic. 1. Case 1. (4) October 20, 1958. Note the irregularity of the mucosa at the junction of the middle and 
lower one-third of the esophagus. Also there is slight involvement of the esophagus distally. (B) October 
21, 1958. Twenty-four hours later there is increasing destruction of the mucous membrane involving most 
of the distal esophagus. (C) January 10, 1959. Normal appearing esophagus. 


Shortly thereafter he improved but repeat 
roentgenograms on April 20 still showed some 
minimal residual irregularity of the distal 
esophageal mucosa (Fig. 2B). Symptoms sub- 
sided completely and an esophagram on April 
28 revealed a normal mucosa. Mycostatin was 
discontinued on May 1. At the time of this 
writing the patient is still in the hospital for 
rheumatic heart disease. 


DISCUSSION 

Although positive cultures of Candida 
albicans were not obtained in these 2 cases, 
it is felt that they are representative of 
esophageal moniliasis. Both cases had his- 
tories of prolonged antibiotic administra- 
tion, with the addition of corticosteroids in 
Case u. Both developed dysphagia, with- 
out manifestations of oral thrush, and 
roentgenograms showed esophageal changes 
similar in appearance to other reported 
cases of monilial esophagitis. Therapy with 


antifungal agents resulted in symptomatic 
and roentgenographic improvement. It was 
considered more judicious to institute 
therapy early, rather than to make pro- 
longed attempts to secure positive cultures, 
since some of the previously reported cases 
did not survive. 

These cases are being reported to re- 
emphasize the risks of the administration of 
steroids and antibiotics. If patients re- 
ceiving such therapy develop dysphagia, 
this diagnosis should be entertained and 
established early, in order to institute 
therapy promptly and avoid any possible 
increased morbidity and mortality. 


SUMMARY 


The problem of esophageal moniliasis is 
presented, including the etiology, review of 
the literature, roentgenographic appear- 
ance and differential diagnosis. Two cases 
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Fic. 2. Case 11. (4) April 9, 1959. The outline of the esophagus is irregular with numerous small indentations 
and protrusions present. Note that the longitudinal folds are still discernible. (B) April 20, 1959. Minimal 
residual irregularity of the esophageal mucosa. The patient was asymptomatic. 


are reported in which positive cultures ot 
Candida albicans were not obtained, but 
other necessary criteria to establish this di- 
agnosis were present. 


The Brooklyn Hospital 
DeKalb Avenue and Ashland Place 
Brooklyn 1, New York 
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WATER INTOXICATION FOLLOWING ENEMAS 
FOR ROENTGENOGRAPHIC PREPARATION 


By JAMES B. GILLESPIF, M.D.,* GEORGE A. MILLER, M.D.,+ 
and JOHN SCHLERETH, M.D.t 


URBANA, 


ATER intoxication may occur fol- 

lowing excessive oral intake, intra- 
venoushypotonic fluidadministration, proc- 
toclysis and hypotonic enemas. The first 
fatal case of water intoxication from proc- 
toclysis was reported by Helwig e¢ a/.? in 
1935. Hiatt® considered the tap water 
enema a real hazard to patients with con- 
genital megacolon since 60 per cent of his 
series of 42 experienced weakness, anorexia, 
and sweating subsequent to receiving water 
enemas. Three of the patients suffered 
shock-like states after receiving a tap water 
enema of moderate size and one child, aged 
five years, died after colonic lavage. 

Tap water enema for cleansing the large 
bowel of fecal material preliminary to 
fluoroscopic and roentgenographic studies 
is a common present day practice. Jolleys® 
reported the death of a child, four years of 
age, following the administration of a 
barium enema and a large cleansing soap 
suds enema. Hill cautioned against the use 
of tap water enemas and demonstrated that 
the mechanism responsible for symptoms is 
absorption of water with resultant hyper- 
volemia and dilution of serum electrolytes. 
As judged from reports in the literature, a 
considerable danger from water intoxica- 
tion from hypotonic solutions such as water 
is present in children with megacolon or 
chronic and severe constipation from other 
causes. 

We are reporting a case of water intoxi- 
cation in a five and one-half year old boy 
following cleansing enemas and a barium 
enema. These reports have been sufficiently 
rare in the radiologic and pediatric litera- 
ture to call attention to the distinct hazards 
of these procedures prior to roentgenologic 


* Department of Pediatrics, Carle Memorial Hospital and Carle Clinic, Urbana, Illinois. 
+ Department of Radiology, Carle Memorial Hospital and Carle Clinic, Urbana, Illinois. 
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study in the patient with megacolon. The 
reaction experienced by the reported pa- 
tient was both severe and prolonged. 


REPORT OF A CASE 


M.L., a male aged five and one-half years, 
was first examined at Carle Hospital Clinic on 
November 24, 1958. The family and past medi- 
cal histories were noncontributory. Birth and 
developmental histories were normal. The child 
was referred to Carle Clinic by one of the au- 
thors (J.S.) because of chronic constipation 
since infancy. All stools were hard and large, 
and on numerous occasions several weeks inter- 
vened between defecations. On November 19, 
1958 he had been hospitalized because of failure 
to have a stool for one month; on that occasion 
the stool was removed from the rectum manu- 
ally. The child’s general health was apparently 
good, although he was nervous and difficult to 
handle in the home. A single younger sibling 
was well. 

Physical examination disclosed a sturdy ap- 
pearing, cooperative boy, 433 inches tall, weigh- 
ing 43 pounds with average weight being 44 
pounds. The blood pressure was 110/70; the 
temperature 97.4° F. (oral). The examination 
was negative except for moderately enlarged 
tonsils and a hard, putty-like mass of stool 
present in the rectum. The abdomen did not 
appear enlarged. Urinalysis, complete blood 
cell count and a roentgenogram of the chest 
were in normal range. Skin tests with histo- 
plasmin and old tuberculin were negative. Stud- 
ies of the colon after barium enema on Decem- 
ber 2, 1958 demonstrated uniform dilatation of 
the colon including the rectum. The cecum 
could not be filled due to retained fecal ma- 
terial. No roentgenologic evidence of mechan- 
ical obstruction or achalasia of the distal colon 
was demonstrated. A tentative diagnosis of 
psychogenic megacolon was made. 

In preparation for roentgen examination of 
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the colon on December 2, 1958, the patient had 
been given an appropriate dosage of castor oil 
on the preceding evening. At about 9:00 A.M. 
on the morning of the colon study, he received 
three cleansing enemas prior to the barium 
enema. It was impossible, in retrospect, to cal- 
culate the fluid volume of the enemas admin- 
istered or the amount of water returned. They 
were given, however, by a nurse familiar with 
the procedure for children. About one hour after 
completion of the roentgenographic examina- 
tion of the colon the patient vomited. In the 
early afternoon he was restless, irritable, and 
drowsy. The child returned to his home, some 
70 miles distant, during the afternoon. During 
the early evening his condition worsened. At 
7:00 p.M. he was stuporous and was hospitalized 
in the local hospital. There were no convulsive 
seizures, but he could not be aroused; he was 
unable to void and was catheterized. There was 
recurrent vomiting and he became increasingly 
restless and active but no improvement in con- 
sciousness occurred. There was no response to 
calcium gluconate. 

He returned for hospitalization at Carle 
Memorial Hospital at 8:00 p.m. on December 
3, 1958. 

On physical examination the patient ap- 
peared semiconscious and critically ill. He 
moved his head from side to side, ground his 
teeth, stared with open eyes, and thrashed 
about in bed. Occasionally, he cried out. Tem- 
perature was 100.4°F. (rectal), blood pressure 
105/80, and he perspired profusely. The pupils 
showed a marked hippus which varied from 2 
to 7 mm. without changes in illumination. On 
funduscopic study the disks appeared flat and 
the vessels showed no engorgement. While no 
choking of the disks was noted, the pupillary 
abnormality suggested cerebral dysfunction. 
The ears, nose, heart, lungs, and abdomen 
appeared negative. The tonsils were large. A 
putty-like mass of stool was present in the rec- 
tum. All reflexes were present and equal. 

A diagnosis of water intoxication was made, 
and thirty minutes after admission an infusion 
of 500 cc. of 3 per cent sodium chloride in water 
was started. Sodium phenobarbital was ad- 
ministered several times for restlessness during 
the first twenty-four hours. At 8:00 A.M. on 
December 4, 1958, he appeared disoriented and 
irritable, but speech was more intelligent and 
he asked many questions. Urinalysis on the 
morning of December 4, 1958, showed specific 
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gravity 1.024, acid reaction, no albumin or 
sugar, and a negative microscopic study. The 
hemogram disclosed hemoglobin 13.2) gm., 
erythrocytes 4,600,009, leukocytes 15,300 with 
8§ per cent neutrophils, 13 per cent lympho- 
cytes, and 2 per cent monocytes. The blood 
chlorides were 107 mEq., CO: 13 mEq., sodium 
140 mEq., and potassium 3.95 mEq. A spinal 
puncture provided clear fluid under apparently 
increased pressure. The total protein was 26 
mg./109 cc., sugar §8 mg./109 cc., chloride 133 
mEq., and there were no cells. 

He voided on several occasions but late in the 
day on December 4, became distended and rest- 
less and required catheterization. He continued 
to be uncooperative but appeared more rational 
and called out “to go home.” Adequate fluids 
were taken orally. Because of inability to uri- 
nate, he was recatheterized with an indwelling 
catheter. By December 6, he was more quiet 
and rational but remained highly irritable. Im- 
provement continued and the catheter was re- 
moved December 8. On December 6, blood 
urea was 17 mg. per cent, and on December 9, a 
roentgenogram of the kidney, ureter and blad- 
der and intravenous pyelography demonstrated 
no pathology. He was dismissed eight days 
after admission, at which time he appeared en- 
tirely normal. For the megacolon and constipa- 
tion mecholyl bromide, 200 mg. daily at break- 
fast time and senekot at night were prescribed. 

He was re-examined seven weeks subsequent 
to dismissal from the hospital. At that time he 
had gained five pounds, appeared entirely well, 
and was having a normal stool daily with 
mecholyl bromide as his only medication. 


DISCUSSION 


Baskin e¢ a/.' have outlined a widely ac- 
cepted theory of the pathogenesis of water 
intoxication. Excessive water administered 
by one of several routes results in initial di- 
lution of the blood and interstitial fluid, 
which constitutes the extracellular com- 
partment. A reduction of the extracellular 
concentration of electrolytes occurs. This 
hypotonicity establishes an osmotic gra- 
dient between the extracellular space of 
lesser electrolyte concentration across the 
cell membrane and into the space of greater 
electrolyte concentration. With the in- 
crease in intracellular water and _ con- 
sequent intracellular hypotonicity, there is 
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progressive dysfunction of the cells. It is 
this effect which probably produces the 
clinical picture of water intoxication. 

From original studies on animals, Rown- 
tree’ demonstrated that an increase in in- 
tracranial pressure occurs in water intoxi- 
cation. He noted the beneficial effect of 
intravenous administration of hypertonic 
sodium chloride solution and concluded 
that water intoxication could be prevented, 
alleviated or cured by timely intravenous 
administration of this solution. 

Ziskind and Gellis’ believe that water in- 
toxication resulting from enemas probably 
occurs only in a child with an atonic or di- 
lated large bowel, an unconscious patient, 
or those receiving intravenous hypotonic 
solutions. An increased absorptive surface 
due to chronic constipation and dilatation 
and changes in peristaltic activity with a 
larger contact of the hypotonic solution 
with the bowel is regarded as the respon- 
sible factor. 

The clinical picture shown by most pa- 
tients is characterized by weakness, head- 
ache, vomiting, cough, pallor, perspiration, 
polyuria, and sometimes death in coma and 
convulsions. In our patient, the symptoms 
were initially mild and unrecognized 
though the authors were aware of occa- 
sional reports of water intoxication. Defi- 
nite treatment with hypertonic solutions 
was consequently delayed until the symp- 
toms were severe and present approxi- 
mately thirty-six hours. Because of the 
urgency and severity of his illness, serum 
electrolyte studies were not made until 
twelve hours after a hypertonic solution 
had been administered. Recovery was slow 
although the patient showed some im- 
provement within twenty-four hours after 
starting treatment. The constipation for 
which he was initially examined was satis- 
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factorily relieved by oral mecholyl bro- 
mide, substantiating the diagnosis of psy- 
chogenic megacolon. 


CONCLUSION 


Both the clinician and radiologist should 
be aware of the potential hazards of water 
intoxication from tap water enemas where 
megacolon or chronic constipation from 
other causes exists. The clinician should 
forewarn the radiologist when such condi- 
tions are present or suspected. 

Enemas in such patients should be 
limited to isotonic solutions or bland oils. 
Isotonic saline solutions are simply made 
by the addition of 9 gm. or 13 teaspoonful 
of U.S.P. sodium chloride to each 1,000 ce. 
of water. This solution should be used both 
for the cleansing and barium enemas. 
James B. Gillespie, M.D. 

Carle Hospital Clinic 
602 W. University Avenue 
Urbana, Illinois 


REFERENCES 


. Baskin, J. L., Kerrx, H. M., and Scrisner, 
B. H. Water metabolism in water intoxication; 
review of basic concepts. 4.M.4. Am. F. Dis. 
Child., 1952, 83, 618-627. 

. Hetwie, F. C., Scnutz, C. B., and Curry, O. E. 
Water intoxication: report of fatal human case, 
with clinical, pathologic and experimental 
studies. 7.4.M.A., 1935, 104, 1569-1575. 

3. Hart, R. B. Pathologic physiology of congenital 

megacolon. Ann. Surg., 1951, 133, 313-320. 

4. Hivt, L. F. Editor’s column; enemas can be fatal! 
7. Pediat., 1954, 45, 751-753. 

5. Jotteys, A. Death following barium enema in 
child with Hirschsprung’s disease. Brit. M. 7., 
1952, 7, 692-693. 

6. Rownrree, L. G. Effect on mammals of admin- 
istration of excessive quantities of water. 7. 
Pharmacol. & Exper. Therapy, 1926, 29, 135- 
159. 

7. ZiskinbD, A., and Ge.tis, S. S. Water intoxication 

following tap water enemas. 4.M.A. Am. F. Dis. 

Child., 1958, 96, 699-704. 


te 


? 
| 
5) 
0) 


DECEMBER, 1959 


ENDOMETRIOSIS OF THE SIGMOID 
COLON AND RECTUM* 


A ROENTGENOLOGIC AND PATHOLOGIC STUDY 
By HARLAN J. SPJUT, M.D.,¢ and DAVID E. PERKINS, CAPTAIN USAF (MC)t 


ST. LOUIS, MISSOURI 


LINICALLY and _ roentgenologically 

endometriosis of the rectum and sig- 
moid colon is easily mistaken for carcinoma, 
polyps, diverticulitis and benign tumors 
and cysts of pelvic and intra-abdominal 
structures.” Even during gross examination 
of specimens resected for endometriosis, a 
pathologist may interpret the lesion as 
carcinoma. Similar misinterpretation may 
be made by a surgeon during abdominal 
exploration; 7.e., because of the finding of a 
strictured area or a mass in the sigmoid 
colon or rectum, a gross diagnosis of car- 
cinoma is made. To increase the awareness 
and understanding of the lesion, 13 cases of 
endometriosis of the rectum and sigmoid 
colon were reviewed from a roentgenologic 
and pathologic standpoint. 

That pelvic endometriosis is a common 
disease is well known. Less cognizance has 
been paid to the observation that as many 
as 18 per cent to 25 per cent of women with 
pelvic endometriosis have some degree of 
intestinal involvement.’ Symptoms refer- 
able to the bowel may be absent. But, more 
commonly, as noted in the literature and 
among our 13 patients, there may be symp- 
toms of tenesmus, constipation, pelvic or 
rectal pain, diarrhea and, occasionally, 
rectal bleeding concomitant with menses.!* 
A painful rectal or sigmoidal mass encoun- 
tered duringsigmoidoscopicor barium enema 
examination of a woman should be sus- 
pected of being endometriosis, at least to the 
extent of inquiry about the menstrual his- 
tory and any relationship to the mass. Only 
one of our 13 patients had rectal bleeding; 


the rarity of this symptom is borne out by 
other reports. However, Mayo and Miller!’ 
reported that 11 of their 38 patients with 
endometriosis of the sigmoid, rectosigmoid 
and rectum had blood in their stools. 

Our patients ranged in age from twenty- 
seven years to fifty-four years; 10 were in 
their late thirties or forties. Five of the 11 
who were married had been pregnant. The 
oldest patient (fifty-four years) was post- 
menopausal. 

Obstruction is fairly commonly en- 
countered.?* Two of our patients had a his- 
tory suggesting previous episodes of partial 
intestinal obstruction. Hepburn’ has_re- 
ported a patient who had known pelvic 
endometriosis and developed acute obstruc- 
tion of the sigmoid. Thus, endometriosis 
has to be considered in the differential diag- 
nosis of intestinal obstruction in women. 


ROENTGENOLOGIC FINDINGS 


Roentgenologically, endometriosis of the 
colon is demonstrated by contrast enema 
examination, and often closely mimics car- 
cinoma of the colon. The roentgenographic 
appearance is dependent upon the size and 
shape of the lesion and upon the anatomic 
location of the aberrant endometrium, 7.¢., 
whether it is submucosal, intramuscular or 
serosal. The lesion may be polypoid or con- 
stricting in appearance.!! The submucosal 
and intramuscular lesions are more likely, if 
extensive, to produce constrictive lesions. 
Serosal sites of the endometrium may pro- 
duce alterations suggestive of an extralu- 
minal lesion, as do most of the polypoid 


* From the Division of Surgical Pathology and the Mallinckrodt Institute of Radiology, Washington University School of Medicine, 
Barnes and Barnard Free Skin and Cancer Hospitals, St. Louis, Missouri. 
+ Assistant Professor of Surgical Pathology and Pathology, Washington University School of Medicine, 600 South Kingshighway 


Blvd., St. Louis, Missouri. 


t A.F.1.T., Duty Station, Mallinckrodt Institute of Radiology, St. Louis, Missouri. The contents of this article are the personal 
views of the Air Force author and are not to be construed as statement of official Air Force policy. 
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Fic. 1. Oblique projection of barium enema exam- 
ination revealing segment of sigmoid colon 7 cm. 
long with areas of stenosis and multiple polypoid 
lesions. The mucosa is intact. This patient, forty- 
three years old, had had episodes of partial in- 
testinal obstruction. A previous abdominal ex- 
ploration demonstrated endometriosis of the cervix 
and rectum. A resection was not done at that time. 


W.U. Ill. 59-463. 


masses, regardless of their location. Occa- 
sionally, endometriosis may appear as 
multiple masses. Barium enema studies in 
our series reveal a filling defect ranging 
from 2. cm. up to7 cm. in length. The roent- 
genographic defect was most often poly- 
poid. Stenosing and even the polypoid 
lesions may impart the appearance of car- 
cinoma. As in carcinoma of the colon, there 
is usually an abrupt change from the nor- 
mal to the abnormal segment of bowel.* 
There may be considerable obstruction to 
retrograde filling during the barium enema 
study (Fig. 4). In contrast to carcinoma the 
mucosa is intact, and this can usually be 
demonstrated on barium enema roentgeno- 
grams (Fig. 1, 2 and 3). This correlates 
with the fact that endometriosis rarely in- 
volves the mucosa. Since the lesion is sub- 
mucosal and intramuscular, endometriosis 
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Fic. 2. Chassard-Lapine projection illustrating intact 
mucosa of a segment of sigmoid colon distorted by 
a submucosal, polypoid lesion. This patient was a 
thirty-nine year old woman with known persistent 
carcinoma of the cervix. She had had frequent 
bowel movements with her menses. W.U. Ill. 59- 
466. 


(especially the polypoid variety) gives the 
impression of protruding into the colon from 
without (Fig. 5). 

Patients suspected of having colonic 


Fic. 3. Polypoid filling defect demonstrated in sig- 
moid colon, 4 cm. in diameter. The mucosa is in- 
tact. See Figure 8. W.U. Ill. 59-467. 
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Fic. 4. Obstruction to retrograde flow of barium by 
lesion (thought at the time of the examination to 
be carcinoma). This patient was thirty-five years 
old with a four year history of lumbosacral pain 
associated with her menses. Abdominal laparot- 
omy at another hospital demonstrated a tumor of 
the sigmoid colon interpreted as carcinoma. The 
patient was admitted for resection. W.U. IIl. 
59-465. 


endometriosis should have the bariurn 
enema study done when menstruating, if 
possible. If performed during this time, 
there will be tenderness of the lesion and 
usually fixation of that segment of bowel 
can be detected during fluoroscopy.’ 


PATHOLOGIC FINDINGS 


Three of the diagnoses in our patients 


Fic. 5. Polypoid filling defect demonstrated in prox- 
imal sigmoid colon illustrating intact mucosa and 
submucosal appearance of endometriosis. See 
Figure 7. W.U. 59-464. 
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were made from biopsy; no further surgical 
therapy was carried out. Two other diag- 
noses were not made until microscopic 
examination of the resected specimens, one 
for diverticulitis and the other a pelvic ex- 
enteration specimen for persistent car- 
cinoma of the cervix. In the latter case a 
submucosal nodule was thought clinically 
and grossly to be carcinoma invading from 
the cervix. Histologically, it proved to be 
endometriosis with a small focus of car- 
cinoma in the serosa. The 8 resected speci- 
mens presented varied patterns. All had a 
luminal component varying from a slightly 
raised plateau to a polypoid mass; most 
were described as polypoid in configuration 
(Fig. 6 and 7). Only in one specimen did the 
lesion encompass the lumen. The masses 
measured from I cm. to 4 cm. in greatest 
diameter. Three of the 10 specimens pre- 
sented multiple nodules; 2 had two nodules 
and 1 had five separate nodules (Fig. 8). 
This finding is not uncommon in endo- 
metriosis of the large bowel.*:? The mucosa 
in each of the 10 cases was intact; the 3 that 
were biopsied and not resected were de- 
scribed as having intact mucosa by sig- 
moidoscopic examination. 

The masses are firm and fairly well local- 
ized. The cut surfaces are glistening gray- 


> 


Fic. 6. A polypoid mass due to endometriosis of the 
sigmoid colon. Hypertrophy of the muscularis in 
the mass and immediately adjacent to it is noted. 
The mucosa is intact. This patient was forty-five 
years old and had 2 children. She had had no bowel 
symptoms. The nature of the lesion was unknown 
until frozen section was obtained during ab- 
dominal exploration. (From Ackerman, L.V. Sur- 
gical Pathology. Second Edition, 1959, C. V. 
Mosby Co., St. Louis, Missouri.) 
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Fic. 7. A mass due to endometriosis protruding into 
the lumen of the sigmoid colon. The hypertrophy 
of the muscularis and an intact mucosa are noted. 
The two minute dark spots represent foci of 
hemorrhage. The patient was thirty-nine years 
old and complained of lower abdominal discomfort 
with her menses. See Figure 5. W.U. Ill. 58-1136. 


white with most of the mass made up of 
hypertrophied muscularis. The serosa is 
often thickened and drawn into the lesion. 
The muscularis, although greatly thickened 
and distorted, can be seen to be intact (Fig. 
7). Occasionally, minute dark red or red- 
brown foci are seen (Fig. 7 and 8). These 
represent foci of blood. Tiny cysts, some 
associated with the hemorrhagic areas, may 
be noted. The submucosa shows fibrous 
thickening in the zone of endrometriosis. 
The only alteration of the mucosa may be 
attenuation (Fig. 6 and 8). 

Histologically, the deformity caused by 
endometriosis of the sigmoid colon and 
rectum is predominantly due to involve- 
ment of the muscularis and its hypertrophy 
(Fig. 9). Fibrosis seems to have a very 
minor role contrary to what others have 
observed.* The submucosa is less frequently 
involved than is the muscularis; the mucosa 
is only rarely the site of endometrial foci 
(Fig. 10). It has been observed that the 
muscularis mucosae may become hyper- 

Fic. 9. Photomicrograph of one of the lesions illus- 
trated in Figure 8. Endometrial glands and stroma 


are embedded in smooth muscle. Fibrosis is not 
present. W.U. 58—5883A. X42. 


Endometriosis of the Sigmoid Colon and Rectum 1073 


Fic. 8. Gross sections of 5 separate nodules due to 
endometriosis of the rectosigmoid colon. The pa- 
tient was forty-four years old and had had a previ- 
ous operative procedure for endometriosis of the 
ovaries. Symptoms of constipation and partial ob- 
struction were present. The lesions show the char- 
acteristic muscular hypertrophy and intact mu- 
cosa. Foci of extravasated blood are noted. See 
Figure 3. W.U. Ill. 58-5593. 
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Fic. 10. Endometrial glands in the mucosa, an un- 
usual location. This woman was forty-seven years 
old. She had an appendectomy one week prior to 
admission with the discovery of a constricting le- 
sion of the sigmoid colon. The mass was considered 
carcinoma by the surgeon. W.U. Ill. 58—5882A. 


trophied when involved by endometrial 
tissue (Fig. 11). 

The endometrial glands are of varied 
configuration, from small ovoid glands sug- 
gestive of proliferative phase endometrium 
to cystic glands lined by flattened epithe- 
lium. A few glands were noted to have pap- 
illary epithelium (Fig. 12). Macrophages, 
blood and inflammatory cells are frequently 
seen in foci of endometriosis. In 8 of 13 of 


Fic. 11. Endometrial glands and stroma in the 
submucosa and abutting the muscularis mucosae. 
The latter is hypertrophied. This lesion occurred 
in a thirty-seven year old patient with a seven 
month history of rectal bleeding associated with 
menses. W.U. Ill. 58-5881. X47. 


Fic. 12. Endometrial glands containing blood and 
fragments of papillary fronds. These are in the 
muscularis mucosae of the sigmoid colon of a 
thirty-eight year old woman. She had had a history 
of pain in the rectum for a period of ten years. 
W.U. Ill. 58-5880. 43. 


the specimens evidenceof previously extrav- 
asated blood was demonstrated by the 
finding of hemosiderin. Stains (G6m6r1’siron 
reaction) for iron confirmed this. The 
stroma, so important in the histologic diag- 
nosis of endometriosis, varies in quantity 
and cellularity. Ofttimes stroma is not 
identified about each gland in a lesion. 


DISCUSSION AND SUMMARY 


The roentgenologic findings of endo- 
metriosis of the large intestine have been 
well summarized in other 
Also discussed in other reports is the rela- 
tively low frequency of the correct pre- 
operative diagnosis of this disease.'!! The 
radiologist must share the blame since 
many of the patients have had barium 
enema examinations. Of the 13 cases re- 
ported here, 6 were diagnosed correctly pre- 
operatively. One of the cases not diagnosed 
prior to pathologic examination of the 
specimen was incidental to diverticulitis of 
the sigmoid colon. The other 6 patients 
were considered to have carcinoma clini- 
cally. Two of those patients diagnosed cor- 
rectly by the clinician had had previous 
abdominal explorations with the discovery 
of endometriosis of the internal genitalia. 
The surgeon was uncertain enough about 
his appraisal of 2 other cases so that he re- 
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quested frozen section biopsies of the co- 
lonic lesions. The frozen sections confirmed 
the endometriosis. Of the 6 in this group 
who had barium enema examinations, only 
1 was correctly diagnosed. As always, ac- 
curate roentgenologic diagnosis is aided 
by accurate clinical findings. Hence, endo- 
metriosis should be thought of in female pa- 
tients with colonic lesions (especially sig- 
moid and rectum) who have a history of 
constipation and/or tenesmus which can be 
related to their menses. Mention should be 
made that the difficulties related to endo- 
metriosis of the intestine are not confined 
to women of the child-bearing age. Patients 
as old as sixty-seven years and sixty-nine 
years have been reported to have intestinal 
endometriosis.* 

The pathologic features that account for 
and correlate with the roentgenologic find- 
ings are usually less precisely stated. The 
intact mucosa is a constant finding in both. 
Only rarely is the continuity of the mucosa 
lost although it may be attenuated. Often 
the mass is polypoid or it may be flattened; 
in either case it may compromise the lumen 
of the bowel to give the impression of a 
primary bowel tumor or an extraluminal 
mass. The bulk of the tumor is formed by 
hypertrophy of the muscularis and to a 
lesser degree by fibrosis in the perirectal 
and submucosal zones. Grossly, the lesion 
of endometriosis is well localized but not 
encapsulated. This corresponds to the 
roentgenographic observation of a tumor 
with well defined borders. The tenderness 
of the lesion correlates with the clinical re- 
lationship to menses and, histologically, to 
the finding of old and recent hemorrhage, a 
histologic indication of functional activity. 
Fixation of the bowel correlates with en- 
dometriosis involving perirectal fat and 
serosa and the reaction resulting therefrom. 

That endometriosis is a diagnostic prob- 
lem has been discussed. It is hoped that by 
review of cases correlated with clinical, 
roentgenologic and pathologic findings, the 
radiologist and the surgeon will become 
more aware of this lesion, an entity that 
closely mimics a malignant neoplasm, un- 
less carefully studied. The importance of an 
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accurate diagnosis lies in the treatment. 
Extent of resection would be different for 
benign versus malignant lesions. The sur- 
geon who is confronted at the time of ab- 
dominal exploration with a constricting 
tumor of the rectosigmoid in a woman of 
the child-bearing age may be helped in 
his dilemma by requesting a biopsy frozen 
section. It may be that with a diagnosis of 
endometriosis surgical intervention may 
not be considered the treatment of choice 
for all patients. In general the problem of 
an accurate clinical diagnosis of endometri- 
osis rests first and foremost with the radiol- 
ogist. 


Harlan J. Spjut, M.D. 

Department of Surgery 

Washington University School of Medicine 
600 South Kingshighway 

St. Louis 10, Missouri 
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REDUCTION OF RADIATION TO THE 
PATIENT DURING FLUOROSCOPY * 


A CORRELATIVE STUDY OF THE IMAGE BRIGHTNESS WITH THE 
AMOUNT OF RADIATION TO THE PATIENT IN ROENTGENS 
PER MINUTE AT TABLE TOP USING THE WESTINGHOUSE 

IMAGE AMPLIFIER 
By PHILLIP H. MEYERS, LT. (MC) USNR,t+ and 
RICHARD W. BARR, LT. (MC) USNRf 


QUANTICO, VIRGINIA 


—" step in the reduction of radia- 
tion to the patient during fluoros- 
copy has been the introduction of elec- 
tronic amplification. A second step in 
further reducing radiation while using the 
image amplifier would be the calibration 
of the roentgen-ray machine in roentgens 
per minute correlated with the image 
brightness in foot lamberts at specific kilo- 
volt and milliampere factors. At the present 
time a correlative calibration appears to be 
lacking and the purpose of this study is to 
present such a method on a specific roent- 
genographic apparatus. 


MATERIALS AND METHODS 


A newly installed 500 ma., 120 kv. Gen- 
eral Electric Imperial model with a stand- 
ard General Electric rotating anode 
fluoroscopic tube (serial number 11DB4) 
with a 1.5 mm. focal spot and 2.5 mm. 
aluminum filtration was studied. Radiation 
was measured at table top with the Vic- 
toreen r-meter, manufactured by the Vic- 
toreen Instrument Company of Cleveland, 
Ohio, using thimble type ionization cham- 
bers. Image brightness was measured from 
the mirror of the Westinghouse Fluorex 
model image amplifier and the conventional 
fluoroscopic screen in foot lamberts. Inten- 
sity of light may be expressed in terms of a 
standard candle. A standard candle emits 
luminous flux in all directions, and the 
amount of light flux encompassed in a single 
unit candle is the unit called a lumen. A 


lambert is equal to a unit of brightness be- 
ing the brightness of a perfect diffuser 
emitting 1 lumen per square centimeter.! 
When the area chosen is 1 lumen per square 
foot, the unit is called a foot lambert. A 
millilambert is one-thousandth of a lambert. 
Brightness values (in foot lamberts) were 
obtained from the mirror of the image 
amplifier and from the conventional fluoro- 
scopic screen at a constant distance of Io 
feet, using the Spectra Brightness spot 
meter, a direct reading instrument manu- 
factured by the Photo Research Corpora- 
tion of Burbank, California. An object is 
viewed through a telescopic site and the 
light is perceived by a high speed f1.9 ob- 
jective lens and imaged on the reticule of 
the eye piece. A circle in the center of the 
reticule indicates the area measured which 
is 3 inches in diameter. A partial reflecting 
mirror just ahead of the reticule reflects a 
portion of the light downward to the photo- 
tube. An operative plate is located at the 
focus of this light beam directly above the 
photo-tube. This plate excludes all light 
except that portion of the image that cor- 
responds to the image within the circle of 
the reticule. Output from the photo-tube 
is fed to the input resistor circuited by the 
selector switch. The voltage produced in 
this resistor is duplicated and the current 
is amplified as much as 1 million times by a 
special electro-meter tube amplifier. This 
output is then read on a logarithmic re- 
sponse micro-ammeter, calibrated to read 


* The opinions expressed herein are the private ones of the authors and are not to be construed as official or reflecting the Navy De- 


partment or the naval service at large. 


t Chief, Radiological Service, U. S. Naval Hospital, Quantico, Virginia. Present address: University Hospital, New York, New York. 
t Chief, Laboratory Service, U. S. Naval Hospital, Quantico, Virginia. 
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TABLE | 


INCREASE IN RADIATION TO THE PATIENT 
PRODUCED BY INCREASING KILOVOLT AND 
MILLIAMPERE VALUES (READINGS IN 
ROENTGENS /MINUTE) 


kv. 0.2 ma. 0.§ ma. 0.8 ma. 1.0 ma. 3.0 ma. 
65 2 6 6 .8 2.7 
70 23 9 1.0 
80 -45 1.2 1.5 3-5 
gO -49 2.0 §.O 
95 1.4 2.0 6.2 
100 66 1.45 2.4 2 6.4 
110 8 1.6 225 
120 86 2.7 2.8 8.5 


directly the brightness of the viewed sur- 
face in foot lamberts or fractions thereof. 
These measurements of brightness along 
with the radiation measurements were 
taken at a range of 65 to 120 kv., using 5 
kv. increments at 0.2 ma., 0.§ ma., 0.8 ma., 
1.0 ma., and 3.0 ma. The fluoroscopic field 
was void aside from air. 


RESULTS 
As would be expected, the radiation to 
the patient increased as the kilovolts and 


milliamperes were increased, as demon- 
strated in Table 1. From this table the 


Taste II 


INCREASE IN IMAGE BRIGHTNESS PRODUCED BY 
INCREASING KILOVOLT AND MILLIAMPERE 
VALUES (READINGS IN FOOT LAMBERTS) 


kv. 10.2 ma. 0.§ ma. 0.8 ma. 1.0 ma. 3.0 ma. 
65 .05 .62 1.2 
10 40 67 78 «1.6 
75 12 78 .8g 
80 15 .68 2:4 
85 15 72 1.2 2.9 
go 1g 8o 1.45 3-5 
100 97 1.4 4-5 
105 +32 1.8 5.5 
115 -40 1.26 I.9 2.4 7.0 
120 | I I 


~ 
~ 


Reduction of Radiation in Fluoroscopy 1077 


Taste III 


COMPARISON OF IMAGE BRIGHTNESS OF IMAGE 
AMPLIFIER AND CONVENTIONAL SCREEN AT 
3.0 MA. WITH INCREASING KILOVOLT 
VALUES (READINGS IN 
FOOT LAMBERTS) 


3.0 ma. with 3.0ma. with Times In- 
kv. | Image Conven- | tensity 
Amplifier tional Screen’ Increased 


65 .005 240 
70 1.6 .O1 160 
75 1.9 .O2 go 
80 2.4 g6 
85 2.9 93 
go 3-5 -03 127 
95 423 -033 106 
100 4-5 -O4 105 
105 .05 106 
110 6.5 .08 75 
115 7.0 -O9 72 
120 7-5 -10 70 


roentgens per minute that the patient is re- 
ceiving can be determined by knowing the 
various kilovolt and milliampere values 
used. 

Table 11 demonstrates the fractional in- 
creases in image brightness in foot lamberts 
produced by increasing kilovolt and milli- 
ampere values. 

Table 111 compares the image brightness 
in foot lamberts of the image amplifier with 
that of the conventional screen at constant 
3.0 ma. 

Tables tv and v give a correlation of 
image brightness in foot lamberts with 
radiation exposure in roentgens per minute, 
demonstrating that various specific kilo- 
volt and milliampere combinations will re- 
sult in closely similar image brightness in 
foot lamberts but with variable amounts of 
radiation in roentgens per minute to the 
patient. 


DISCUSSION 


By correlating the image brightness in 
foot lamberts with the radiation exposure 
in roentgens per minute as done in Table v, 
the radiologist can select those kilovolt and 
milliampere combinations which offer the 
least amount of radiation to the patient 
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TaBLe IV 


| Foot Lamberts | 


.005 
.02 
.02 
.025 
.03 
.05 
.08 


Foot 
Lamberts 


12 
15 
15 
.20 
24 
30 
«32 
35 
.40 


. . 


O 


.60 


| 


r/min. 


CORRELATION OF IMAGE BRIGHTNESS WITH RADIA- 
TION EXPOSURE AT TABLE TOP PRODUCED AT 

3-0 MA. AND VARYING KILOVOLT VALUES AS 
MEASURED FROM THE CONVENTIONAL 
FLUOROSCOPIC SCREEN 


ON 


. 


N wa 
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for similar brightness of image. For ex- 
ample: (a) 0.8 ma. at go kv. produces 2.0 
r/min. and 1.2 foot lamberts; (b) 1.0 ma. at 
85 kv. produces 1.6 r/min. and 1.2 foot 
lamberts; and (c) 3.0 ma. at 65 kv. pro- 
duces 2.7 r/min. and 1.2 foot lamberts. 
Thus the same image brightness (1.2 foot 
lamberts) is produced by all three com- 
binations, but the r/min. difference be- 
tween (b) and (c) is 1.1, whereas between 
(b) and (a) it is only o.4. Considering five 
minutes to be the average period for rou- 
tine fluoroscopy, the actual decrease of 
radiation to the patient would be 5 times 
these values. 

Hecht and other workers!” have accumu- 
lated data showing that the just perceptible 
difference in image brightness varies greatly 
in the human eye with different light in- 


TABLE V 
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CORRELATION OF IMAGE BRIGHTNESS WITH RADIATION EXPOSURE AT TABLE TOP AT VARIOUS KILOVOLT 
AND MILLIAMPERE COMBINATIONS AS MEASURED FROM THE IMAGE AMPLIFIER MIRROR 


| Foot 
Lamberts 


re) 


1.2 2% 

1.6 85 1.0 

1.75 115 

1.8 120 

2.2 95 .8 

100 8 

1.45 1.g go 1.0 

1.5 2.3 105 8 

| 1.5 2.0 95 1.0 

| 130 2.9 70 3.0 

9 2.5 110 

inf 100 1.0 

1.8 3.§ 105 1.0 

1.9 2.6 115 «0 

1.9 341 75 3.0 

2.0 2.7 110 1.0 

2.6 115 1.0 

8o 

2.9 3-7 85 3-0 

3°5 5.0 go 3-0 

4.3 6.2 95 3.0 

4-5 6.4 100 3.0 

5.5 6.5 105 3-0 

| 6.5 110 3.0 

| 7.0 7.9 115 3.0 

Tels 8.5 120 3.0 
| 
| 


| 
65 | 7 
75 | 
es: 85 | | 7 
| 
95 | | 
100 
105 | | 6.5 
110 | | 7-2 
115 7-9 
120 | 8.5 
r/min. kv. ma. r/min. kv. ma. 
70 
75 
80 
.46 85 
-49 go 
115 
70 
120 
.80 75 : 
.61 .80 65 
62 .60 65 
af 
20 85 
.78 ere) 70 
-78 10 75 
.89 40 75 
-gO 40 95 . 
.90 20 80 
-97 45 100 ‘ 
1.00 50 105 
1.15 110 
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Intensity difference 


Log intensity (milliiamberts) 


Fic. 1. Curve of the intensity discrimination of light 
(after Hecht).2 (By permission from the Williams 
& Wilkins Company.) 


tensities. Figure 1 gives a curve of the in- 
tensity discrimination of light, in 3 parts.) 
Part A represents the discrimination at 
moderate light intensities approximating 
the Weber-Fechner law, according to which 
the least perceptible ditference between a 
series of stimuli is in each instance a certain 
constant fraction of the preceding stimulus. 
At intensities above and below this limited 
range (as in Parts B and C) deviations oc- 
cur. Part A of the curve shows the least just 
perceptible difference, and, as Hecht!” 
states, the perceptible intensity difference 
remains a constant fraction only in Part A. 
Our measurements of image brightness 
without a patient in the fluoroscopic field 
correspond to Part A of the curve with an 
approximate range of .o5 foot lamberts to 
7.8 foot lamberts. In our experience, plac- 
ing a patient into the fluoroscopic field 
caused the image brightness to drop to a 
level of 1X10~ and 1 X10~* foot lamberts 
which falls in Part B of the curve, requiring 
a two-thirds increment for just perceptible 
difference.” Consequently, since the human 
eye perceives only larger increments in this 
part of the curve, one must experiment with 
a standard object in the fluoroscopic field 
to determine what differences his individual 
eye can perceive. Therefore, taking this 
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into consideration, at these low values of 
intensity one must change the image 
brightness approximately by two-thirds to 
have just perceptible difference. Anything 
less than a two-thirds increment would in- 
crease the amount of radiation to the pa- 
tient without visual benefit. A simple ex- 
periment was performed by placing 2 dead 
fetuses over one another as an object in 
the fluoroscopic field. Observing the image 
brightness of this object through the image 
amplifier mirror within a range of 65 to 
120 kv. at § kv. intervals, using 0.2, 0.5, 
0.8, 1.0 and 3.0 ma. values, 4 separate ex- 
perienced observers each made 55 separate 
observations. In only 6 instances did all 
agree on a just perceptible difference at 5 
kv. intervals. In 15 instances slightly more 
than three-quarters of the observers could 
not detect the 5 kv. change. In 18 instances 
one-half of the observers could detect no 
difference and in 16 instances one-quarter 
similarly could not detect a difference. 

By knowing one’s individual just per- 
ceptible difference of an image brightness 
of an object in the fluoroscopic field, one 
can prevent a patient from receiving in- 
creased radiation without visual benefit. 
Kor example, at a constant 1.0 ma. about 
one-half of the observers could not tell a 
just perceptible difference between 80 kv. 

producing 1.5 r/min. and go kv. producing 

1.g r/min. For those observers who could 
not tell a just perceptible difference, 80 kv. 
should have been the factor used, saving 
the patient o.4 r/min. In progress is a 
study by the authors to determine the cor- 
relation of image brightness and r/min. 
with patients of different habitus in the 
fluoroscopic field. 

Anyone doing fluoroscopy should know 
the output of his machine at each kilovolt 
and milliampere setting used. Tables should 
be made for each roentgen-ray apparatus 
such as Tables 1v and v. Poppel ef a/.* have 
recently suggested the recording of roent- 
gens received by the patient in the radio- 
logic department in the patient’s diary or 
else in the patient’s radiologic folder. By 
using a precalibrated chart, one would 
know the approximate r/min. given and, 
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knowing the number of minutes of fluoros- 
copy, one could easily tally the total 
amount of radiation received by the pa- 
tient during a fluoroscopic procedure. 

Robinson‘ has stated that the image 
amplifier is almost as much superior to 
standard fluoroscopy as standard fluoros- 
copy is to no fluoroscopy. The increase in 
image brightness using the image amplifier 
compared to the conventional fluoroscopic 
screen at 3.0 ma., as shown in Table 111, is 
tremendous, the average increase in the 
range of 65-120 kv. being 111 times that of 
the conventional screen. Interestingly 
enough, commercial advertisements claim 
200 to 300 times brightness which ap- 
parently is true only for low milliampere 
ranges from 0.2 ma. to 2.0 ma. Conse- 
quently, if an image amplifier is not used, 
the image cannot be visualized adequately 
within the range of 0.2 ma. to 2.0 ma. in 
adult fluoroscopy. 


CONCLUSIONS 


1. Each individual should determine his 
own visual just perceptible difference by 
using a standard object in the field of 
fluoroscopy at various kilovolt and milli- 
ampere combinations. 

2. With variation of the kilovolt range 
by 5 kv. increments, the resulting difference 
is respectively negligible but there is a 
significant difference in roentgens per min- 
ute to the patient. Therefore, one can de- 
crease the amount of radiation without 
jeopardizing the quality of the fluoroscopic 
image. In selecting kilovolt and milli- 
ampere factors without regard to the object 
in the fluoroscopic field, one can use Table 
v as a general guide to choose factors giving 
practically the same light intensity but 
with the least amount of radiation to the 
patient, since with an object in the fluoro- 
scopic field the decrease in intensity of 
image brightness for all practical purposes 
can be expected to be a constant fraction. 

3. By calibrating a roentgen-ray ma- 
chine and knowing the different r/min. 
values with image brightness in foot lam- 
berts at various kilovolts and milliamperes, 
one can easily refer to a table and at a 
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glance select the least amount of radiation 
for practically the same brightness of 
image. 

4. In our experience, fluoroscopy per- 
formed on children with the image am- 
plifier using 0.2 to 0.6 ma. and 65 to 120 kv. 
is completely satisfactory for excellent 
visualization of an image with a radiation 
exposure from 0.2 r/min. (at 0.2 ma. and 
65 kv.) to 1.8 r/min. (at 0.§ ma. and Ioo 
kv.). This is substantially less radiation 
than that received by adults using the 
image amplifier at 1.0 ma., where excellent 
visualization can be obtained with radia- 
tion levels of 0.8 to 2.8 r/min. from 65 to 
120 kv. 


SUMMARY 


A roentgen-ray apparatus with an image 
amplifier was calibrated in 2 ways: (1) for 
radiation exposure at table top in r/min. at 
various kilovolt and milliampere combina- 
tions, (2) for image brightness measured in 
foot lamberts at various kilovolt and 
milliampere combinations. The data ob- 
tained were correlated and tabularly ar- 
ranged, so that for a given image brightness 
the least amount of radiation to the patient 
can be selected. The importance of a visual 
just perceptible difference and its relation- 
ship to changing intensity of image bright- 
ness was discussed. 


Phillip H. Meyers, LT.(MC) USNR 
University Hospital 

303 E. 20th Street 

New York 3, New York 
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THE GONADAL RADIATION DOSE RECEIVED BY 
THE PEOPLE OF A SMALL AMERICAN CITY 
DUE TO THE DIAGNOSTIC USE 
OF ROENTGEN RAYS* 


By W. D. NORWOOD, M.D., J. W. HEALY, B.S., E. E. DONALDSON, Pu.D., 


W. C. ROESCH, Pu.D., 


and C. W. KIRKLIN 


RICHLAND, WASHINGTON 


ONCERN over gonadal radiation ex- 

posure is universal, and limiting values 
for such exposure have been recommended 
for whole "This in- 
dicates a need to evaluate critically all po- 
tentially significant sources of gonad ex- 
posures. The major peace time sources of 
gonad exposure of whole populations are 
natural radiation and diagnostic and thera- 
peutic application of radiation. Much less 
important as sources of exposure are atomic 
fall-out from bomb testing and occupa- 
tional pursuits involving radiation (Table 
x1). Preliminary studies, in various coun- 
tries, indicate very roughly the order of 
magnitude and relative importance of the 
various sources of 
They have also established the need for 
more comprehensive statistics on many 
points, and for experimental dose deter- 
minations for many techniques used in 
diagnostic radiology. 

This article describes a study made at 
Richland, Washington, to supply data con- 
cerning these points. It was made at the 
suggestion of Dr. S. T. Cantrilf and Dr. 
C. L. Dunhamf in order to add to present 
knowledge in this field. 

The pertinent data were more readily 
available in Richland than in most com- 
munities. The community hospital serves 
as the medical center for the community 
and nearly all of the roentgenograms were 
taken there.”° Vital statistics were kept lo- 
cally and technical assistance in the many 

t Deceased. Late Chairman of the Advisory Committee for 
Biology and Medicine of the United States Atomic Energy 
Commission. 


t Director of the Atomic Energy Commission Division of 
Biology and Medicine. 


disciplines involved in radiation work was 
readily available. 

Gonad exposures during diagnostic pro- 
cedures vary greatly, from one community 
to another, due to variation in number and 
kinds of examinations, population age dis- 
tribution, and to techniques and equip- 
ment used. Hence, accurate knowledge of 
actual exposures in many different locali- 
ties is necessary in order to evaluate the 
total problem with any degree of accuracy. 
In addition, such studies help to confirm 
the types of examinations which result in 
greatest exposure and pinpoint methods 
for reducing exposures. 

A paper entitled “Common Sense Ap- 
proach to the Problem of Genetic Hazard 
Due to Diagnostic Radiology—Based in 
Part on Study of Exposures in a Small 
American Industrial City”’®> was presented 
at the Industrial Health Conference in 
Atlantic City in April, 1958, by one of the 
authors of this paper. It dealt with the 
genetic and used 
summarized findings from this study to 
suggest a common sense approach to the 
problem. This paper describes the technical 
study made to determine gonad exposures 
and means for reducing them. 


STUDY OF GONAD EXPOSURES— 
FOUR YEAR PERIOD 


Richland, Washington is a city of 26,700 
people whose primary concern is the opera- 
tion of the Hanford Atomic Products 
Operation. In the present study we have 

tabulated all diagnostic roentgenologic pro- 
cedures performed in the community for 


* From the Health and Safety and Hanford Laboratories Operations, Hanford Atomic Products Operation, operated by General 


Electric Company for the Atomic Energy Commission. 
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the four year period, 1953-1956, inclusive, 
and have made measurements to determine 
gonad exposures during the various ex- 
aminations, using the roentgen-ray ma- 
chines and the techniques which were em- 
ployed during this period. The two sets of 
data together with birth statistics are used 
to determine the average gonad dose to 
the Richland population. 


METHOD OF ANALYSIS 


Accurate data were available on the age 
distribution of the population and the age 
of the parents at the time of all births dur- 
ing the four year period. We were, there- 
fore, able to determine the weighted gonad 
dose to the population by modifying the 
method devised by Farmer and later used 
by Osborn and Smith.!*:?? The dose re- 
ceived in each age period considered was 
weighted by the number of children ex- 
pected thereafter and summed to obtain 
the average dose contributing to genetic 
changes in the next generation. This was 
compared with the total gonad dose re- 
ceived by the average individual to the age 
of thirty, the approximate mean age of re- 
production. 


STATISTICAL SUMMARY OF DIAGNOSTIC 
ROENTGEN-RAY EXAMINATIONS 


All examinations performed in the city 
were summarized according to age at the 
time of the examination, sex, anatomic re- 
gion, and number of films per examination. 
More than 85,000 examinations were so 
tabulated for the four year period, 1953- 
1956, inclusive. The average annual figures 
for examinations by age, sex and region 
were obtained by dividing these figures by 
four. Most of the roentgenograms were 
taken in the 109 bed privately operated 
Kadlec Methodist Hospital under the di- 
rection of an American Board radiologist. 
Some Io per cent of the examinations were 
made in private offices of the radiologist, 
internist, general physician, chiropodist 
and a central facility for dental roentgenog- 
raphy. One mass chest survey by a travel- 
ing photofluoroscopic unit was included. 
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MEASUREMENT OF GONAD DOSES 


Phantoms, simulating the human body, 
were used to measure gonad doses during 
procedures in which previous studies had 
shown that significant exposure would 
probably Measurements 
were also made to determine gonad doses 
in procedures which were frequently re- 
peated, such as chest roentgenographies 
which are done annually on all employees 
at the Hanford Works. Measurements were 
made on the hospital machines since go per 
cent of the examinations were made there. 
Later measurements on the radiologist’s 
private machine showed exposures some 40 
per cent lower than those of the hospital 
machine. Measurements on the _ hospital 
machines were used in calculating all of the 
exposures as the radiologist’s machine was 
tested after the results had been sum- 
marized and the degree of accuracy of re- 
sults did not warrant the laborious correc- 
tions which would modify the final results 
by only about 2 per cent. 

For the measurements of the doses to the 
female gonads, a water filled lucite con- 
tainer, 12 inches in diameter and 24 inches 
high, was used (Fig. 1). A 5 r Victoreen r 
meter chamber was inserted into a lucite 


Kic. 1. Water filled lucite container used as phantom 
to simulate tissue of female torso. Adjustable 
meter is located at approximate position of gonads 
and registers dose during various roentgen pro- 


cedures. (Courtesy of 7.4.M.A., 1958, 767, 16.) 


x 
: 
4 


1959 


dy, 
Ing 
lad 
uld 
nts 
SES 
re- 
lies 
ees 
ere 
per 
re. 
st’s 


VoL. 82, No. 6 


tube, which had a small rubber cot extend- 
ing from the end and this end was im- 
mersed in the water at measured position. 
It was assumed that the ovaries are located 
12 cm. from the anterior surface and 8 cm. 
from the posterior surface. The ovaries are 
usually 4 to 5 cm. from the midline, but 
instead of measuring the dose from right 
and left side, we assumed an average depth 
of 12 cm. for lateral exposures. The water 
phantom was placed in the patient’s posi- 
tion and simulated roentgen-ray exposures 
were made of the anatomic part to be ex- 
amined. For the male gonad measurements, 
a masonite phantom with rudimentary legs 
was used (Fig. 2). A simple device for pro- 
tecting male gonads is shown in Figure 2 
and is described later. The spermatic tissue 
is distributed throughout the testes to a 
maximum depth of 12 to 20 mm. and toa 
minimum of 1 to 2 mm. It was assumed 
that for direct anteroposterior exposures 
the average depth was 7 mm. which makes 
a small allowance for shielding by nearby 
tissues. The dosimeter was covered by one- 
fourth inch of lucite to simulate this depth 
of tissue. When gonad doses were small 
because of the nature of the examination or 
the shielding of the gonads, the usual ex- 
posure time was lengthened by an appro- 
priate factor to secure a reading. This read- 
ing was then divided by the factor used, 
in order that a fairly accurate measure of 
the dose might be obtained. 

Table 1 indicates the techniques used and 
the estimated doses for the various types of 
roentgenologic examinations. Operating 
conditions that were typical of normal 
techniques in use during the period covered 
were selected for the roentgen-ray machine. 
There was about 1 mm. aluminum equiv- 
alent of built-in filtration in the tubes, but 
no added filtration as the additional filters 
had been inadvertently removed. Meas- 
urements were made to determine expo- 
sures during examinations of the back, 
lower abdomen, pelvis, and thigh as these 
were expected to produce the great major- 
ity of the population dose. Gonad dosage 
due to chest roentgenography was also 
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Fic. 2. Laminated masonite form used to simulate 
male torso in determining gonad doses. Lead lined 
pouch for protection of male gonads during diag- 
nostic roentgen procedures shown with meter in 
place to measure degree of protection afforded. 
(Courtesy of ‘¥.4.M.A., 1958, 767, 16.) 


measured because of the frequency of this 
examination. Other doses were taken from 
the literature, as indicated, with minor 
modifications for local conditions.*:** There 
is some uncertainty in the dose for the 
female lumbar spine because the ovaries 
may or may not be in the direct beam. We 
assumed that they are in the beam and 
thus subject to a much higher dose. 

The technician may greatly influence pa- 
tient roentgen-ray exposure since in all 
examinations of areas near the gonads a 
slight change in tube angulation or field 
size will place the gonads just inside or just 
outside the roentgen-ray beam and change 
the exposure by a factor of 20 to 30.4 

The average dose during mass miniature 
roentgenography was taken from Billings 
et al. with slight modification. All other 
doses for adults which were not measured 
by us were taken from Stanford and Vance* 
with minor changes to reflect differences in 
techniques used. 
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RADIATION DOSE RECEIVED BY THE GONADS IN VARIOUS ROENTGENOLOGIC 
EXAMINATIONS—-ADULTS AND CHILDREN 
RICHLAND, WASHINGTON 


Type of Examination 


Chest (45 inch film) 
Chest (14X17 inch film) 
Stereoscopic Films 
Cervical Spine 
Anteroposterior 
Lateral 
Dorsal Spine 
Anteroposterior 
Lateral 
Lumbar Spine 
Anteroposterior 
Lateral 
Lumbosacral 
Anteroposterior 
Lateral 
Sacroiliac Anteroposterior 
Pelvis Anteroposterior 
Hips Anteroposterior 
Abdomen Anteroposterior 
Abdomen Obst. (fetus) 
Pelvimetry 
Anteroposterior 
Lateral 
Barium Meal 
Barium Enema 
Fluoroscopic Upper or Low- 
er Gastrointestinal Tract 
*Skull 
*Rib 
*Shoulder 
*Intravenous Pyelography 
Renal Posteroanterior 
*Gallbladder 
*Knee, Femur, Tibia, Fibula 
*Foot and Ankle 
*Fingers, Elbow, Wrist 
*Arm, Humerus, Ulna 
*Dental 
*Mass Miniature Roent- 
genography 


Chest 
Spine, Abdomen and Hip 


Adults 


| | Focus | N Gonad Dose* 
k Film 4 | mr per Film 
| ‘ as. ifn; 
| \(inches)| | Male | Female | 
100 | 100 | 60 40 1.0 | 6.7 3-0 
80 | 100 | 72 1.0 0.6 
8o | 100 9 20 6.0 
64 | 100 20 40 2.0 0.27 0.06 
70 | 300 60 72 230) 0.92 
74 | 100 80 40 1.0 8.0 10.0 
74 | 100 80 40 2.0 13.0 2.0 
80 | 100 | gO 40 1.0 24.0 200.0 
80 | 100 | 250 40 4.0 26.0 | 280.0 
80 | 100 | go 40 1.0 22.0 200.0 
80 | 100 | 300 40 4-0 15.0 650.0 
68 | 100 60 40 350) | 650.0 
72 | 100 60 40 300.0 650.0 
72 | 100 | 60 40 2.5 | 1,300.0 | 650.0 
68 300 | 60 40 2.0 69.0 64.0 
68 | 200 | 2co 40 2.5 - 64.0 
68 | 200 | 200 40 2.0 240.0 
72 | 300 | 60 40 4.0 20.0 14.0 
74 | 300 60 40 330 40.0 £2030 
7 5 | 600 24 — — — 
76 | 100 5° 40 5.0 0.2 0.05 
74 | 100] 20 40 2.0 0.5 0.16 
64 | 100 | 20 40 434 0.03 
68 | 300 60 40 6.0 70.0 100.0 
68 | 300 60 | 40 | 4.0 L20 C52. 
74 | 50 40 | 2.5 1.0 0.5 
45 | 100 } 150 40 a5 0.6 0.02 
40 | 100 | 200 40 3.0 O.1 0.02 
50 | 100 | 200 40 1.0 O.1 0.5 
Our machine not available 
Our machine not available 
Children 
Gonad dose mr film 
| 
| | 
| | 
| 
250 100 | as Adult 
250 100 500 


Total Gonad Dose 
mr per Examination 


Male 
hin 


2.76 


000000 


> 
te 

0 


| Wn 
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Age 11 and Over 


Same as Adult 


Same as Adult 


Dose per examination was obtained by multiplying the dose per film by the number of films per examination. 

* These were taken from the literature as indicated in the text. Measurements were made for all other procedures. 
t These were taken from Billings et a/.3 with modifications as indicated in text. 
In all examinations of children other than chest, abdomen, spine, and hip, the gonad dose was assumed to be the same as for adults. 
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GONAD DOSE—CHILDREN 


It was assumed that all patients over 
eleven years of age received the same doses 
as adults. For those between o and one 
year of age it was assumed that in all spine, 
chest, abdomen, and hip examinations the 
beam passed directly through the gonads. 
For the females in this group a dose of 100 
mr/film was taken from Billings e¢ a/.* For 
males, Billings’ estimate of 160 mr/film 
was raised to 250 mr to allow for a smaller 
amount of filtration in the Kadlec roent- 
genographic machines. The dose for all 
other examinations was assumed to be the 
same as for adults. For those between one 
and eleven years of age, all spine, abdomen, 
and hip examinations were treated the 
same way but the doses allowed were 
doubled to allow for an increase in average 
exposure times required. For this group, 
the doses during examinations of the ex- 
tremities were taken to be the same as for 
adults. 


DOSE TO FETAL GONADS 


The dose to the fetal gonads was assumed 
to be the same as the dose to the ovaries of 
the mother. This is to be interpreted in the 
sense that they are the same on the average, 
though they will generally not be the same 
in an individual exposure. Both the ovaries 
and fetal gonads move considerably during 
pregnancy, but it was felt that the average 
positions were about the same.?:*:?5:44 

Table 1 lists the number of examinations 
performed during pregnancy and the total 
fetal dose received. 


MOST SIGNIFICANT SOURCES OF 
GONAD EXPOSURES 

A glance at Table 1 will indicate that the 
examinations which result in very signifi- 
cant exposure to the gonads in adults are 
those involving the low back and abdomen, 
pelvis, and thigh. Individual examinations 
of the chest and extremities contributed 
relatively little to the gonad exposure. For 
example, a chest roentgenogram of the male 
contributed about 3 mr to the gonad dose. 
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TABLE II 


GONAD DOSE FETAL 


One Year Average from Four Year Period 


No. of Ex- 


‘aminations| Total Dose 
| during | in mr* 
Pregnancy | 
Chest (45 inch film) 254.0 762.0 
Chest (14X17 inch film) 231.75 764.78 
Stereoscopic films 27.0 
Skull, Sinus, Mastoid 27.73% 6.94 
Rib 6.75 2.16 
Shoulder | -99 
Cervical Spine | 13-5 9.72 
Dorsa! Spine 3.25 45-5 
Lumbar Spine 18.5 22,940.0 
Lumbosacral 8.0 22, 400.0 
Sacroiliac 1.0 1,950.0 
Pelvis | 8.0 10,400.0 
Hips 4.0 | 6,500.0 
Abdomen 18.5 2,400.0 
Abdomen— Obstetric | §0.75 8,120.0 
Pelvimetry 6.50 | 14,040.0 
Intravenous Pyelography 
(renal) | 25.25 15,150.0 
Gallbladder | 44.0 915.2 
Barium Meal (films) | 29.0 1,624.0 
luoroscopy—Upper | | 48,720.0 
gastrointestinal tract | 
Barium Enema (films) } 18.75 4,500.0 
luoroscopy—Lower gas- | 31, 500.0 
trointestinal tract | 
Knee, Femur, Tibia, Fibula | = 19.0 23.75 
Foot and Ankle 60.0 4<2 
Finger, Wrist, Elbow 26.75 1.61 
Arm, Humerus, Ulna 11.5 
Totals gog.O 192,819.35 


* In order to facilitate the checking of calculations, many more 
figures are carried through this table as being significant than are 
warranted by the data. Rounding off is done in the final results. 


This compares with a dose of some 3,000 mr 
resulting from a single examination of the 
hip of the male. Hence, approximately 
1,000 chest examinations are equivalent to 
one hip examination. The male gonads can 
be easily protected in either case unless the 
protective device obscures the anatomic 
part being studied. Even though the exam- 
inations of the extremities constitute the 
bulk of roentgenologic examinations, a re- 
view of Tables 111 and 1v shows that most of 


\> 


| 
le 
12 
5) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
S. 


1086 


oun 


nun 
wn 


2.25 
0.45 


44.50 
15,506.80 


68. 


88. 


560. 
87,538. 


wn 


Norwood, Healy, Donaldson, Roesch and Kirklin 


IQ. 


204. 
30,919. 


GONAD DOSE 


TaBLeE III 


MALES 


One Year Average from Four Year Period 
Top number—number of examinations 


272 
19,1390 


Bottom number 


no 


.25 


total dose in mr* 


21-25 26-30 31-35 36-40 
Chest (4X5 inch film) 
379-5 552.0 405.5 45 
2,542.65 3,698.4 3,118.85 3,021 
Chest (14X17 inch film) 
278.75 571.75 587.25 600. 25 
107.25 343-05 352-35 3600.15 
Stereoscopic Films 
6.0 8.75 8.25 5.36 
72.0 105.0 99.0 63.0 
Skull, Sinus, Mastoid 
25 20.5 24. 23.75 
24. 23.75 
Rib 
2.25 8.75 8.0 75 
2.25 8.75 8.0 32.75 
Shoulder 
5.75 4.98 10.0 $2.25 
4-43 5-97 7-7 9-43 
Cervical S pine 
6.0 10.0 16.5 
19.8 37-95 33-0 54-45 
Dorsal S pine 
0.5 2.95 1.0 
17.0 03-5 34.0 22755 
Lumbar S pine 
13.0 16.5 20.5 25.0 
1,664.0 2,312.50 3,392.0 3,200.0 
Lumbosacral 
6.25 16.0 14.5 18.5 
512.5 1,312.0 1,189.0 1,517.0 
Sacroiliac 
0.5 1.0 10.0 
1,500.0 3,000.0 5,250.0 30,000.0 
Pelvis 
1.75 3-75 4-5 +25 
4,550.0 9,750.0 1I,700.0 II ,050.0 
Hips 
0.75 3-5 3-5 4.0 
2,437.5 11,375.0 II ,375.0 13,000.0 
Abdomen 
6.0 9.75 5-75 14.0 
828.0 1.315.5 793-5 1,932.0 
Intravenous Pyelography (renal) 
6.5 13.5 19.25 18.75 
2,730.0 5,679.0 8,085.0 7,875.0 
Gallbladder 
6.0 16.75 24.5 
24.0 67.0 98.0 121.0 
Barium Meal 
9.0 29.75 $25 33-25 
720.0 1,660.0 2,600.0 2,660.0 
Barium Enema 
3.75 9.25 18.75 16.0 
450.0 I,1T0.0 2,250.0 1,920.0 
Knee, Femur, Tibia, Fibula 
19.75 22.25 24.5 29.0 
49.38 55-63 61.25 72.5 
Foot and Ankle 
15.75 52-5 51.25 50.75 
33.08 25 107.63 106.58 
Finger, Wrist, Elbow 
47.25 68.25 60.0 70.25 
14.18 20.48 18.0 21.08 
Arm, Humerus, Ulna 
11.25 10.75 13.0 15.0 
2.25 2:35 2.6 3.0 
Totals 
838.75 1,454.25 1,414.75 1,463.50 
18,352.77 41,909.13 50,500. 890 


38 77,149. 


24. 
3,168. 


20. 
1,681. 


IQ. 
2,656. 


24. 
10,185. 


1,450. 
66,088. 
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46 and Over 
743- 
4,978. 


1,366. 
819. 


15.5 
186. 


47. 
47- 


29. 
29. 


3,084 


173,170. 


* In order to facilitate the checking of calculations many more figures are carried through this table as being significant than are 
data. Rounding off is done in the final results. 


Total 
25 3,135.00 
21,003.65 
5 4,218.25 
90 8,516.55 
50 50.0 
° 600.0 
25 262.0 
25 62.0 
° 79-5 
° 79-5 
25 128.25 
2,005.77 
109.00 
-33 20,644.08 
25 16.75 
1,669.0 
173-25 
29, 292.0 
25 
13,007.5 
21.25 
° 63,375.0 
“5 40.5 
98,775.0 
Ke) 58.75 
167,656. 25 
119. 25 
xe) 32,649.0 
° 140.5 
° 64,815.0 
208. 25 
re) 1,581.0 
5 230.0 
° 29, 300.0 
140.5 
° 23,040.0 
° 283.25 
° 708.13 
5 464.0 
35 974-61 
50 637.25 
85 21 
5 238.75 
5 47-75 
ire) 10,876.75 
64 580.373.90 
warranted by the 


: 
— 
o-1 I-19 16-20 41-45 
0.25 18. 25 2.0 80.5 433-75 
62.5 122.28 13.4 5909.05 2,906.13 
24.0 | 24.0 45-75 605.5 
6,009.0 68. flo 14-4 27-45 363.30 
0.5 5-75 
6.0 69.0 
4-5 68.0 15.0 21.0 
al 4-5 Mo 19.0 15.0 21.0 
4.25 3-25 8.75 
3. 4-25 3-25 8.75 
2.25 31.5 8.0 6.0 10.5 34 
1,968.75 24.26 6.16 4.62 8.08 26 
0.25 8.0 | 14.0 35 
312.5 20,000.0 73. 46.2 116 
0.75 1.0 r.§ 1.25 
a 1,125.0 34.0 51.0 42.5 144 
3-0 3.0 3-5 58 
7,500.0 384.0 448.0 74424 
5.25 1.0 (2.25 42 
3,125.0 82.0 184.5 3,464 
: 0.25 0.25 1.5 
ae 375-0 750.0 4,500.0 4,500.0 13,500 
0.25 3-75 2.25 4.0 12 
125.0 3,750.0 9,100.¢ 5,850.0 10, 400.0 32,500 
1.25 10.0 1.75 75 
781.25 12,5090.0 17,875.00 5,687.5 24,375-0 68,250 
a 
4.25 17.0 1.5 3 
2,125.0 17,000.0 448.5 207.0 5 §5313 
2.25 4.25 2.75 25 
6,750.0 1,785.0 1,155.0 ° 20, 
o.25 0.25 0.5 1.0 38.0 
250.0 500.0 2:0 4.0 152.0 36 
3.5 4.0 1.0 35.0 8 
so a 3,500.0 8,000.0 80.0 120.0 2,800.0 7,16 
4-25 0.5 1.25 21.0 6 
6,375.0 60.0 150.0 2,520.0 7 
49.0 36.25 14.25 25.75 6 
122.5 go. 62 35.63 64.37 15 
0.25 30.75 62.0 31.25 47.0 
{eae 0.52 83.47 130.2 65.83 98.7 234 
0.25 92.25 72.0 30.75 66.75 124 
0.08 27.68 21.6 9.23 20.03 3 
39-25 II. 25 14-75 3 
75 7.85 2.25 2.95 
53 
| 
/ 
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TaBLe IV 
GONAD DOSE-——FFMALES 
One Year Average from Four Year Period 
Top number—number of examinations 
Bottom number—total dose in mr* 
o-! I-10 II-15 16-20 21-25 26-30 31-35 36-40 41-45 46 and Over Total 
Chest (4X5 inch film) 
: 10.5 2.5 179.5 145-5 124.0 123.75 2.25 126.5 164.25 908.75 
a1.5 3:8 538.5 430.5 372.0 371.25 306.75 379.5 492.75 2,990. 25 
Chest (14X17 inch film) 

23.0 110.25 7-0 51.0 57.0 105.0 100.5 194-75 114.5 281.0 1,270. 
2,300.0 303.52 353.1 207.3 257.1 340.5 549-4 042.7 377-9 927-3 6,415.12 
Stereoscopic Films 

0.75 0.25 8.25 9.0 10.75 10.50 16.0 75 
7.8 0.5 16.5 10.5 18.0 21.0 32.0 121.5 
} Skull, Sinus, Mastoid 
3.5 33.75 16.0 "2.95 8.25 II.25 19.75 21.5 16.75 42.5 185.5 
0.88 8.44 4.0 3.00 2.06 2.81 4.04 5-38 4.19 10.63 40.39 
Rib 
2.0 2.5 ee 2.25 2.25 2.25 4.5 4.5 12.75 34-5 
0.64 0.48 0.72 0.72 0.72 1.44 1.44 4.03 II.04 
Shoulder 
3.0 23.0 5 3.5 2.5 4-75 5-25 8.0 5-0 21.75 82.0 
1,050.0 2.52 5 0.30 28 0.52 0.58 0.88 0.55 2.39 1,058.70 
Cervical S pine 
3-5 3.0 2.0 4-75 13.0 8.25 8.5 62.0 
3,500.0 2.16 1.44 3.42 5-4 9.36 5-9 6.12 8.28 3,542.12 
Dorsal S pine 
0.25 0.5 1.0 1.0 5 2.75 4.8 15.5 
150.0 7.0 24.5 14.0 14.0 21.0 38.5 63.0 363.5 
Lumbar S pine 
1.75 3.0 6.25 4-5 4-75 Q.25 16.25 18.5 20.75 85.0 
1,750.0 3,960.0 8,250.0 5,940.0 6,270.0 12,210.0 21,450.0 24,420.0 27,390.0 I11,640.0 
Lumbosacral 
0.25 0.75 2.25 2.5 4.0 5.25 6.5 5-5 12.75 39-75 
250.0 2,100.0 6,300.0 7,000.0 1,120.0 I4,700.0 18, 200.0 15,400.90 35,700.90 100,770.0 
Sacroiliac 
0.5 0.5 0.25 1.25 25 4.45 5-75 
300.0 975.0 487.5 2,437-5 487.5 2,437-5 3,412.5 10,537-5 
Pelvis 
0.25 3.25 1.25 rs 2.75 5-75 5.0 4.0 7-25 4-75 35-75 
50.0 1,300.0 1,625.0 1,950.0 3,575-0 7,475.0 6,500.0 5,200.C 9,425.0 6,175.0 43,275.0 
Hips 
2 8.25 1.0 2.5 0.75 2.5 2.25 2.25 2.5 12.25 36.25 
500.0 4,125.0 1,625.0 4,062.5 1,218.75 4,062.5 3,656.25 3,656.25 4,062.5 19,906.25  46,875.0 
Abdomen 
3-25 17-75 1.5 4-5 6.0 8.0 9.0 12.0 9-25 23.85 05.1 
650.0 7,100.0 192.0 576.0 768.0 1,024.0 1,152.0 1,530.0 1,184.0 3,052.80 17, 235.0 
Abdomen—Obstetric 
1.0 10.0 20.75 75 7.3 1.25 1.5 50.75 
160.0 1,600.0 3,320.0 1,400.0 1,200.0 200.0 240.0 8,120.0 
Pelvimetry 
0.25 2. e955 7.0 ai% 2.25 0.25 0.75 21.75 
540.0 1,320.0 I12,420.0 15,120.0 7,560.0 4,860.0 540.0 1,620.0 46,980.0 
Intravenous Pyelography (renal) 
8.5 ‘es 6.25 10.75 16.25 14.25 19.50 15.0 35.0 127.0 
10, 200.0 900.0 3,750.0 6,450.0 9,750.0 8,550.0 II,700.0 9,000.0 21 ,000.0 81, 300.0 
Gallbladder 
1.25 0.75 0.75 13.25 20.25 26.0 $1.0 41.0 85.0 229.25 
1,000.0 15.6 15.6 275.6 421.2 540.8 852.8 852.8 1,768.0 5,742-4 
Barium Meal 
0.25 4.75 1.0 2:5 9.0 16.0 22.0 35.0 25.5 64.0 180.0 
100.0 3,800.0 56.0 140.0 504.0 896.0 ¥,2332:0 1,960.0 1,428.0 3,584.0 13,700.0 
Barium Enema 
0.25 3-75 1.9 2.0 4-75 9-5 15-75 22.25 19.75 49.0 128.0 
75.0 2,250.0 240.0 480.0 1,140.0 2,280.0 3,780.0 5,340.0 4,740.0 11, 760.0 2,085.0 
Knee, Femur, Tibia, Fibula 
1.0 24.5 15.0 13.25 13-75 10.5 8.25 8.25 129.5 
1.25 30.63 18.75 16.56 17.19 13.13 10.31 10.31 9.38 34.38 161.89 
Foot and Ankle 
0.25 25.25 41.0 21.0 29.25 31.5 46.25 34 80.25 341.5 
0.18 1.77 2.87 1.47 2.05 2.21 2.29 3.24 2.38 = .62 23.92 
Wrist, Elbow 
c.8 63.0 37.25 14.25 10.75 16.25 12.75 16.25 16.0 41.50 228.5 
6.3 3-78 2.23 0.85 0.64 0.98 0.77 0.98 0.96 2.40 13.98 
Arm, Humerus, Ulna 
1.0 55-5 18.5 6.25 2.5 10.5 7.25 6.0 4-75 22.0 134.25 
1.0 55:5 18.5 6.25 2.5 10.5 7-25 6.0 4-75 22.0 134.25 
Totals 
38.25 402.25 260.50 368.50 385.75 1444-75 — 525.0 617. 498. 25 1,036.85 4,577.1 
4,728.45 36,225.11 11,671.09 31,840.40 41,674.31 53,005.47 64,724.92 77,528.67 74,539.47 137,212.67 533,147.56 
* In order to facilitate the checking of calculations many more figures are carried through this table as being significant than are warranted by the 
data. Rounding off is done in the final results. 
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the gonad exposure comes from the exam- 
inations in which the gonads are involved in 
the direct beam. 


SIX PER CENT OF EXAMINATIONS CAUSE 78 
PER CENT OF GONAD EXPOSURE 

Omitting the dental examinations and 
the mass chest survey, the study revealed 
that in Richland 78 per cent of the total 
gonad exposure came from only 6 per cent 
of the diagnostic examinations, these be- 
ing the ones involving the low back and 
abdomen, pelvis, and thigh. Thirty-seven 
per cent of the total gonad dose came from 
fluoroscopy involving the lower gastroin- 
testinal tract. These findings are similar to 
those of other studies.*:"**4 Since the num- 
ber of the examinations which cause most 
of the exposure is small, only a relatively 
few males would be slightly inconvenienced 
by using a personal device for gonad pro- 
tection during these examinations. Ad- 
ministratively, it would seem simpler to 
have all males use such a device rather 
than to set an arbitrary age ceiling. 


GONAD EXPOSURE OF CHILDREN IMPORTANT 


It is of interest to note that the fetal 
gonad dose was only a small percentage of 
the dose received between conception and 
age fifteen (4 per cent for males and 9g per 
cent for females). This was because the 
obstetricians limited roentgenographic ex- 
aminations of the mid-torso during preg- 
nancy to a minimum, while at this time 
there was less realization of the problem of 
gonad exposure to the young children. Ac- 
tually, about 60 per cent of the gonad dose 
was received before age fifteen, while only 
about 5 per cent was received after age 
thirty-five. This indicates a special need to 
minimize gonad exposure to children. 


NATURAL RADIATION 


The dose rate to the gonads from natural 
background is taken as 100 mrem/year. 
Laughlin e¢ a/.!® have given this dose as 
104 mrem/year. For ease of calculation, we 
have taken a figure of 100 mrem/year. 
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TABULATED ANNUAL GONAD DOSAGE 
BY REGION, AGE, SEX, AND NUMBER 
OF EXAMINATIONS 


Tables 1 and rv list annual gonad doses 
from diagnostic roentgen procedures exclu- 
sive of those from fluoroscopy, dental 
roentgenography, mass chest survey and 
fetal dosage. Table v lists the total gonad 
dose from all sources of diagnostic roent- 
genology, including the fetal dose. It tabu- 
lates the dose by sex, age, and general 
sources of exposure, with summarized 
doses to age thirty. 


CALCULATION OF GONAD DOSE 


The weighted gonadal radiation dose is 
the dose received by the gonads of the par- 
ents which contributes to the mutations re- 
ceived by each child. Since the interest is in 
the mutation burden transmitted to the 
child, the weighted gonadal radiation dose 
is given by the sum of the doses delivered 
to the gonads of the parents to the time of 
conception of each child divided by the 
number of children. This dose should be in- 


dicative of the mutant possible gene burden 
of the child. 


WEIGHTED GONAD DOSE 
DIAGNOSTIC RADIATION 


Table vi gives the age and sex distribu- 
tion of the Richland population as well as 
the number in each age group who had 
newborns during an average twelve month 
period. The probability of parenthood or 
the probability that a member of the age 
group will have a newborn during the year 
is determined from this by dividing the 
number of babies by the number of poten- 
tial parents of each sex (Table vi, columns 
2 and 5). For a given age group this figure 
is multiplied by the number of years in the 
group to secure the probability of parent- 
hood for the group (Table vi, columns 3 
and 6). The totals of columns 3 and 6 give 
the average number of newborns expected 
during life. This is also equal to the number 
of children subsequently expected by the 
age group O-fifteen shown in columns 4 
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V 
TOTAL GONAD DOSE FROM DIAGNOSTIC ROENTGENOLOGY—MR* 
One Year Average from Four Year Period 
Hospital Mass | 
4 Priv. Rad. Miniature Dental I‘luoroscopic Total 
Be Priv. Phy. Roentgen- | Examination Examination , 
Chiropodist ography 
Male 

Fetal © | 56,299.68 |  40,110.0 ( 96,409.68 
| 4/133,964.47 2 1454-8 | '>)1,830.37 | 45950-0] ci | 141,199.64| 
16-20 19,139-11|, | 6}231.0 | 641,130.52 990.0 21,490.63 
21-25 2 18 ,352.77| © | 40.5 484.51 4,590.0) 23,467.78/ 
26-30 “| 41,909.13\¢, 103.8 861.35 10,800.0 | §3,674.28(2, 
31-35 50,599.38) 116.6 946.11 18 ,450.0| 70,112.09/ 
36-40 77,149.89 3 104.6 810.83 17,730.90] © 955795 -32| = 
41-45 66,088.51 73.8 20,160.0 86,913.22] 

| 
46 and over | 173,170.64 157.1 698.44 §5,710.0} 229,736.18) 

Total 636,673.58 1,282.2 7 1353-04 173,490.0 818,798.82 

Female 

Fetal | =| 56,299.68 pei | o| 40,110.0 = | 96,409.68 
O-¥5 | 52,624.65) 1454.1 231.8 Q| 18,480.0 —| 71,790.55) 
16-20 | 31,840.40 | 204-7 int 64 7,560.0 39,757.20) 

21-25 | 41,674.31| 130.5 115.9 23,100.0 = 65,020.71| 
26-30 53,005 .47| 222. 195.6 ™\| 42,840.0 96,263.07| > 
31-35 64,724.92(7; 248.6 178.3 63,420.0/4 128,571.82(%6 
36-40 77 5528.67 229.1 133-7 96,180.0| 
46 and over | 137,212.67 254.6 71.0 189,840.0 327,378.27) 

Total 589,447.24 1,915.3 1,200.2 557,550.0 1,150,112.74 
Grand Total | 1,226,120.82 3,197.5 8,553.24 731,040.0 1,968 ,911.56 


Average annual gonad dose first 30 years of life 705,433 /15,426= 46 mr per person. 
Average gonad dose first 30 years of life= 1380 mr= 1.4 r per person. 


* In order to facilitate the checking of calculations many more figures are carried through this table as being significant than are 


warranted by the data. Rounding off is done in the final results. 


and 7, Table vir. The number of children 
subsequently expected becomes less with 
each succeeding older group, by the average 
number of children expected to be born to 
a member of the group between the mid- 
points of the succeeding age periods. Table 
vill, column 2, lists the rounded dose in 
roentgens per year for the various age 
groups as taken from the final column of 
Table v. In column 3 the dose in roentgens 
for the period covered is obtained by multi- 
plying the figures in column 2 by the num- 
ber of years covered by the period. For the 
dose per period for the over forty age 


group, a ten year genetically active period 
was assumed. Since this assumption made a 
negligible difference in the over-all results, 
more detailed examination covering this pe- 
riod was omitted. Column 4 lists the num- 
ber of people in the age group; in column 
5, the average dose received by each mem- 
ber of the group is obtained by dividing the 
dose in r for all of the people in the age 
group (column 3) by the number of people 
in the age group (column 4). In column 7, 
the values for the number of children ex- 
pected subsequently were converted to per- 
centage of the children expected subse- 
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TABLE VI 


BABIES BORN DURING 


AVERAGE YEAR TO FATHERS AND TO MOTHERS IN VARIOUS AGE GROUPS 


RICHLAND, WASHINGTON 1953-1956 


(One Year Average from Four Year Period) 


Ace G No. of Potential 
Fathers Babies/ Year 
4,837 0.0 
16-20 585 23.5 
21-25 843 | 176.2 
26-30 1.242 297.7 
31-35 1,395 88.0 
36-40 1,430 122.0 
41-45 1,070 gt. 
46 and over 2,101 18.5 
Total 13,503 | 


quently. The product of the radiation 
received during the given period by the 
percentage of the children expected after 
this period (column 7) gives the contribu- 
tion of the radiation received in the period 
to each child (column 8). Thus, in the 
males, the full exposure of 0.74 r received 
to age fifteen should contribute to each 
child. However, in the group twenty-one to 


Average No. of | No. of Potential 


Average No. of | Total Males 


Mothers | Babies/ Year | and Females 
0.0 9,409 

7 | 
I ,249 279-5 2,092 
1,431 277 | 2,673 
15,426 
1,437 146 2,832 
1,315 7° 2,745 
go2 1,972 
1,664 Os | 3,765 
13,237 | 


twenty-five, the radiation received (0.14 r) 
contributes to only 81.2 per cent of the 
children or an average of 0.11 r is contrib- 
uted for each child from ratiation received 
during this period. The sum of these doses 
for the various periods throughout life 
gives the average contributed for each child 
or the average weighted gonadal dose. The 
assumption is made that, on the average, 


TaB_e VII 


ESTIMATION OF BABIES SUBSEQUENTLY EXPECTED FOR MALES AND FEMALES IN VARIOUS AGE GROUPS 


RICHLAND, WASHINGTON 


6 


4 


No. of Babies|\No. of Babi 


INo. of Babies 


No. of Babies No. of Babies 


Age Group per Year in Period es per Year 

per Father | per Father — per Mother 

per Father 
O-15 fe) fe) 3.03 fe) 
16-20 0.040 0.201 0.12 
21-25 0.209 1.05 0.224 
26-30 0.240 1.20 1.98 0.194 
21-35 0.135 0.675 1.05 0.102 
36-40 0.0853 0.427 0.495 0.0532 
41-45 | 0.193 0.185 
46 and over 0.0088 | 0.088* 0.044 0.0003 
| 3.83 


| 


* Ten year period assumed. 


in Period 
per Mother 


O. 
I. 
O. 


Subsequently 
Expected 
per Mother 


0.00 0 G 


| 
| 
| 
| 
| 
| 
ee? No. of Babies 
| 
8 
6 
135 
266 
| 
| 076 .O41 
| 
003 -002 
2 
| 3-58 
| 
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WEIGHTED GONAD DOSE, DIAGNOSTIC RADIATION 
RICHLAND, WASHINGTON 


Total Radiation 


| No. in 
Age | | Age 
| Per Year In Period Group: | 
| r/yr. r 
Males | 
O-15 | 240 3,600 4,837 
16-20 22 110 585 
24 120 843 
26-30 54 270 1,242 
31-35 7° 350 1,395 
36-40 | g6 480 1,430 
41-45 87 440 1,070 
46 and over 230 2,300* | 2,101 | 
| | 
| 
Females 
O-15 170 2,500 | 4,572 
16-20 40 200 667 
21-25 65 330 1,249 
26-30 96 480 1,431 
31-35 130 650 | 1,437 
36-40 170 850 | 1,315 
41-45 | 150 750 go2 | 
46 and over 330 3,300* 1,664 


* Ten year period assumed. 


the dose received by an individual of a 
given population throughout all the years 
of life is equal to the total dose received by 
all ages of the population divided by the 
number of people in the population. 


CALCULATION OF WEIGHTED GONADAL 
DOSE-——-NATURAL RADIATION 


The weighted gonadal exposure from 
natural radiation for a given age period is 
calculated by multiplying the exposure per 
year (100 mr) by the number of years cov- 
ered by the period and then by the per- 
centage of children subsequently expected 


(Table 1x). 


5 6 8 
Probabil- Children 
are 
| ity of Dose per 
| Average | Subsequently 
Parent- Child 
Dose per Expected ; 
hood during 
during Period 
Period No Per Cent 
r r 
0.74 0.0 3.83 100.0 0.74 
0.1g 0.20 3-73 97-4 0.19 
0.14 1.05 81.2 O.11 
29 5.20 1.98 
0.25 0.68 1.05 27.4 0.069 
0.34 0.43 0.495 12.9 0.044 
0.41 | 0.19 0.185 4-8 0.020 
0.09* 0.044 0.012 
| 
0.55 | 100.0 | 0.55 
0.30 0.63 3-26 gl.1 0.27 
0.26 | 2.39 66.5 Oak? 
0.34 0.97 1.34 37 -4 0.13 
0.45 ©.600 16.8 0.076 
0.65 0.27 0.212 5-9 0.035 
0.83 0.076 0.041 1.1 0.009 
2.0 ©.003*| 0.002* 0.06 | 


As indicated by the figures in Table x, 
the gonad dose from diagnostic radiation 
for the first thirty years of life differed 
from the weighted gonadal dose by about 8 
per cent and 16 per cent in the case of 
males and females, respectively. Consider- 
ing the inherent limitations of a study such 
as this one, this difference is not considered 
to be significant. It would appear from this 
study then that the gonad dose weighted 
by the probability of having children may 
be taken as that received by each parent 
from conception to age thirty. The Rich- 
land figure for the gonad exposure per per- 
son for the first thirty years of life is 1.4 r, 


) 
- 
| | 
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TaBLe IX 


Males 


WEIGHTED GONADAL DOSE, NATURAL RADIATION, RICHLAND, WASHINGTON 


about one-third of the National Academy 
of Science established figure for the United 
States which was 4.1 r.! 


GONAD EXPOSURE IN INDUSTRIAL PURSUITS 


At Hanford, during 1957, the average 
whole body exposure to external radiation 
of individuals in the monitored areas was 
0.30 rem per man year. This was made up 
of about two-thirds gamma and one-third 


Females 
eo Per Cent of | Per Cent of 
Age Group Dose in Period Children | Average Dose Children Average Dose 
Subsequently | per Child Subsequently per Child 
Expected | Expected 
r | r | r 
O-15 1.5 100. | 1.5 | 100. 1.5 
16-20 0.5 97.4 0.49 gi.1 0.46 
0.5 81.2 | 0.4! 66.8 On 33 
26-30 | 0.26 0.19 
27 0.14 16.8 0.084 
36-40 0.5 12.9 | 0.065 5.9 0.030 
41-45 4.8 | 0.024 0.006 
46 and over 1.0 1.1 | 0.011 0.06 0.001 
| 2:9 2:36 


Weighted Gonadal 


beta radiation. It is estimated that this is 
about the same as the gonad exposure. Di- 
agnostic roentgen procedures in connection 
with our employee health maintenance 
program contributed 0.03 rem to the an- 
nual gonad exposure of employees in addi- 
tion to that which was received in the 
plant. Since the number of people employed 
in atomic energy or other work involving 
radiation does not constitute a large per- 


TABLE X 


WEIGHTED GONADAL DOSE COMPARED WITH THE DOSE DURING THE FIRST THIRTY YEARS OF LIFE 


| Ratio of Dose 


Dose (r) First 30 | First 30 Years of 


Dose (r) Years of Life Life to Weighted 
Gonadal Dose 
Male 

Diagnostic Radiation b<3 1.4 1.08 
Natural Radiation 2.6 3.0 1.15 
Ratio of Diagnostic to Natural Radiation | 0.5 | 0.47 

Female 
Diagnostic Radiation 1.2 ba 1.16 
Natural Radiation 2.9 3.0 1.03 
Ratio of Diagnostic to Natural Radiation 0.4 0.47 
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centage of the total population, the occupa- 
tional exposure does not contribute a very 
substantial amount to the damage to the 
genetic pool of the nation. Even assuming 
nearly a million radiation workers (0.6 per 
cent of the present 160 million population), 
the contribution to the genetic dose would 
only amount to (0.33 rem X30 X0.006) 
=0.06 rem for a thirty-year period, if ex- 
posures in other installations are similar to 
those at Hanford. It is realized that expo- 
sure in other occupational installations may 
differ considerably from those at Hanford 
and also that the estimate of numbers of 
radiation workers is uncertain. The estimate 
of gonad exposure from occupational radia- 
tion may be in error by a substantial factor. 
It should be modified as more accurate data 
are available. 


COMPARATIVE CONTRIBUTIONS TO 
GONAD EXPOSURE 

Krom the above data, Table x1 has been 
assembled to show the relative major con- 
tributions to the gonad dose. By referring 
to this table, the relative importance of the 
various man-made sources of gonad expo- 
sure may be readily compared with the 
natural radiation, and with each other. As 
explained later, while the Richland expo- 
sure is only about one-third of that esti- 


TABLE XI 


| Rem per | Per Cent 
Source of Gonad Person of Total 
Exposure First 30 Gonad 
| Years Exposure 
Natural Radiation" | 3-0 60 
Diagnostic Radiation | we 27 
Therapeutic Radiation® | o.st 10 
Fall-out Radiation* | <o.1f 2 
Occupational Radiation | 0.06* | I 
Total | 5.06 100.0 


* Assumptions as outlined under Comparative Contributions 
to Gonad Exposure. 

+ If world-wide weapon tests continue at the rate of the United 
States weapon tests during the period 1951-1955. 

t Taken from National Academy of Sciences’ figures as no 
radiation therapy is given in Richland. 
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mated for the nation, we feel that it can 
easily be cut in half by simple procedures 
which will be described and which are al- 
ready being carried out. 


IMPROVEMENTS TO REDUCE ROENTGEN 
GONAD EXPOSURE, MADE AS A 
RESULT OF THE STUDY 

1. Filters. As indicated earlier, an addi- 
tional 1 mm. of equivalent aluminum has 
been placed in the roentgen-ray beam to 
eliminate more of the nonpenetrating 
roentgen rays. Handbook 60 recommends 
2mm. aluminum equivalent of built-in fil- 
tration for new 

2. Cones. One machine now has a colli- 
mator with easily adjustable diaphragm 
with a round opening like that of a camera. 
The adjustable opening on the other ma- 
chine is rectangular. Previously, cones of 
varying size with no adjustment were used. 
Usually the one with largest field was left 
on as changing cones was time consuming. 
Now a beam of light is directed along the 
central axis of the cone. These simple de- 
vices make it easy to center the roentgen- 
ray beam exactly where desired and to limit 
the field to the area requiring examination. 
This is, of course, especially important 
where the field is close to the gonads.* 

3. Films—Screens. More sensitive films 
are now being used and by actual measure- 
ment the exposures required are reduced by 
40 per cent. 

4. Fluoroscopy. The radiologists are more 
careful in limiting the time of exposure and 
the radiation output, and are now using 
image intensification in fluoroscopy. Once 
the dynamics have been observed, roent- 
genograms are used to study the identity of 
certain shadows and findings. (Electro- 
luminescence, a new kind of light source, 
useful for image intensification, is said to be 
applicable to fluoroscopy. If so, it may re- 
duce radiation exposure in fluoroscopy by a 
factor of 30, when equipment becomes 
available.) 

5. Protective Device. A simple leather 


1994 Norwood, Healy, 
pouch (Fig. 2) lined with a lead rubber 
sheet equivalent to 1 mm. of lead and held 
in place around the male genitalia by a 
suspensory is now being used to protect the 
male gonads during procedures in which 
the gonads are expected to be included in 
the direct beam. Disposable plastic bags or 
small purse string bags, easily washed or 
autoclaved may be used inside the protec- 
tive bag for sanitary purposes. With the use 
of this simple protection, as shown in Fig- 
ure 2, less than 1 per cent of the radiation 
reached the male gonads at 70 kv., while at 
100 kv. about 2.5 per cent of the incident 
radiation reached the gonads during a pel- 
vic examination. Although radiologists have 
advocated the use of such devices, we were 
unable to procure one commercially from 
the various equipment suppliers. It is 
hoped that this deficiency will be remedied 
as the use of this simple device easily elimi- 
nates most of the exposure to the male gon- 
ads during diagnostic procedures.'! A rec- 
tangular sheet of lead rubber, equivalent to 
1 mm. of lead, may be very conveniently 
held between the pelvis and the roentgen- 
ray cone in examinations of the chest or ex- 
tremities, or it may be thrown over the lap 
to protect the gonads during dental exami- 
nations or examinations when the patient 
is sitting or lying down." 

6. Voltage. During the study period, the 
highest voltage that would permit satisfac- 
tory film contrast was used, so improve- 
ment in this field is limited by present 
equipment.*® 

7. Developing. Improvement resulting 
from the use of better developing solutions 
and techniques is expected to be small in 
this community. 

8. Number and Type of Examinations. 
With a few minor exceptions, there is only 
one type of examination in which adequate 
gonad protection cannot be given; namely, 
the examination involving a narrow band 
of the mid-torso of the female where gonad 
protection would obscure the necessary 
field. Protecting the gonads is much sound- 
er philosophy than limiting roentgen ex- 
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aminations, for many a “clinical hunch”’ has 
paid off in a saved life while the roentgeno- 
gram might never have been ordered had 
the physician stopped to calculate the bene- 
fit as compared with genetic price. Accura- 
cy of diagnosis may suffer if the number of 
roentgenograms is reduced too much. The 
obstetricians of our community have been 
aware of the hazards of examinations in- 
volving the mid-torso of females during 
early pregnancy because of the exposure to 
the gonads of mother and fetus, as well as 
potential damage to the developing embryo 
during the period of organogenesis.?** ike- 
wise, routine fluoroscopic examinations of 
well babies have been avoided.*:*! Hence, 
we believe that little improvement is to be 
expected from limitation of examinations 


here. It is generally realized that the use of 


careful techniques and protective devices 
during a relatively few examinations can 
reduce gonad exposures greatly and this is 
most important. A careful technician can 
make a tremendous difference in certain ex- 
aminations where a slight shift of the tube 
may easily change the gonad exposure by a 
factor of 

9. Planning for Standard Shielding Re- 
quirements. A qualified expert should assist 
in planning the structural shielding require- 
ments of any new installation or changes in 
old installations. He should make a protec- 
tion survey following completion and at a 
later date, to determine if safety require- 
ments are being met under operating condi- 
tions. Technical advice was readily avail- 
able in Richland during the period covered 
by this study. National Committee on Ra- 
diation Protection and Measurements— 
Handbook 60% on roentgen-ray protection 
was followed carefully to reduce exposures 
to patients, technicians, and physicians. 
The recent practical manual on roentgen- 
ray protection prepared by the American 
College of Radiology for users of roentgen 
rays in the health arts was not available at 
the time of our study.”° It has been given 
wide distribution and should be of tremen- 
dous practical assistance to all those con- 
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cerned with the control of radiation hazards 
due to diagnostic roentgenology. 


SUMMARY 


The National Committee on Radiation 
Protection has recommended that the av- 
erage gonad exposure of total populations 
be limited to 14 million rem per million 
people during the first thirty years of life, 
including 4 million rem of natural radiation. 
Since diagnostic roentgen radiation is much 
the largest man-made contributor to the 
gonad dose, there is an obvious need to 
evaluate the extent of this exposure and to 
study methods for reducing it. This study, 
the first of its kind to our knowledge, at- 
tempts to evaluate gonad exposures from 
all diagnostic roentgen procedures in a 
small city. Records of all diagnostic roent- 
gen examinations were summarized by age, 
sex, and region for the period 1953-1956, 
inclusive. Measurements were made using 
phantoms to determine gonad exposure 
during the various types of examinations. 
Having knowledge of the age of parents at 
the time of childbirth, we were able to esti- 
mate the weighted gonadal dose to the 
population by multiplying the gonad expo- 
sure received during different periods by the 
number of children the person is expected 
to have during the rest of his or her life and 
summarize for the whole population. This 
differed by only about 12 per cent from the 
accumulated dose from conception to age 
thirty under Richland conditions. This adds 
further validity to the National Academy 
of Sciences’ assumption that the weighted 
gonadal dose may be taken as that which is 
delivered to the gonads of patients under 
thirty years of age. 

The weighted gonadal exposure from di- 
agnostic roentgen radiation in Richland 
was found to be 1.3 r which compares with 
the National Academy of Sciences’ estimate 
of 4.1 r for the United States. Six per cent 
of the roentgen examinations, those involv- 
ing the low back and abdomen, pelvis, and 
thigh contributed 78 per cent of the total 
gonad exposure. 
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An estimate of the relative major contri- 
butions to the total gonad dose is as fol- 
lows: Natural radiation 60 per cent, diag- 
nostic roentgen radiation 27 per cent, ther- 
apeutic radiation Io per cent, fall-out radi- 
ation 2 per cent, occupational radiation 1 
per cent, total 100 per cent. 

The study revealed that proper filtra- 
tion, improved coning devices with easily 
adjustable diaphragms, combination of 
more sensitive films and screens, proper 
voltage, and many other factors are ca- 
pable of greatly reducing gonad exposure. 
The use of a simple lead-lined pouch to pro- 
tect the male gonads, however, is capable 
of eliminating most of the male gonad ex- 
posure. It is hoped that the demand from 
radiologists will be such that the manufac- 
turers of roentgen-ray equipment will find 
it profitable to place such a device on the 
market. With such a device in general use, 
the physician would not have to worry 
about balancing the gain from a low back or 
pelvic examination in the male against the 
genetic consequence. It is felt that the 
changes effected in Richland will more than 
cut the gonad exposure in half. 

Because actual figures are used for distri- 
bution by age, sex, and anatomic parts sur- 
veyed and because dosage measurements 
and estimates are for the actual machines 
used in most cases, many of the factors 
which decreased statistical validity in the 
national studies have been eliminated in 
the Richland study. From a national stand- 
point the Richland study has the disad- 
vantage that it represents only Richland 
conditions and is not representative of 
practices throughout the United States. It 
is hoped that many such studies will be 
made in order that these may be used by 
the National Academy of Sciences or other 
scientific groups to better evaluate the na- 
tional problem. Such studies will also serve 
to detect inadequate equipment and prac- 
tices, locally, and result in a degree of im- 
provement which may be even more re- 
markable than that expected in Rich- 
land. 
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TELEROENTGEN DIAGNOSIS BY MEANS OF 
VIDEO-TAPE RECOR DING* 


IDEO-TAPE recording is a new devel- 

opment for projecting as well as storing 
motion pictures. The method is based on 
the same principle as that of the magneto- 
phone, wherein electronic signals emitted 
by a television camera are registered on a 
strip coated with ferro-magnetic oxide. The 
video-tape can also be used for audio-re- 
cording; and both the visual and the audio 
signals can be erased for repeated use. 
This remarkable invention was announced 
in 1956 and very rapidly gained the ap- 
proval of broadcasting corporations. Nearly 
500 units are already in operation through- 
out the world. 

Since the discovery of roentgen rays, 
radiologists have been concerned with a 
multitude of problems related to the com- 
position of films, appropriate chemicals, 
processing methods, handling and storage 
of finished roentgenograms, etc. Always 
present was the fear that diagnostic data 
may have been missed despite the fact that 
the number of roentgenograms made and 
their quality measured favorably with pres- 
ent day standards. This uncertainty often 
caused radiologic opinions to be given with 
reservation and, consequently, written re- 
ports of roentgen findings were filled with 
prudent circumlocutions. 

A prerequisite for video-tape radiology 
is proper equipment in order that it may be 
possible by fluoroscopy of any part of the 
body to produce images of sufficient bright- 
ness and definition on television receivers. 
Resolution is somewhat improved by the 
video-recorder since the grain or “‘snow’’ is 
eliminated; however, it is capable of trans- 
mitting only what it has actually received. 


Within a brief period, teleguided roent- 
gen diagnosis has become a practical reality 
and may develop into a routine procedure. 
Video-tape recording implies possibilities 
far beyond the restricted capabilities of 
sensitized emulsions. Electronic photogra- 
phy, as it may be called, offers an excellent 
means of studying the effects of motion. 

It would be unwise at present to attempt 
a forecast of the various potentialities of 
video-tape recording in conjunction with 
telefluoroscopy. Occasional tests and a one 
hour network broadcast have demonstrated 
that roentgenologic images can be repro- 
duced on home television receivers without 
appreciable deterioration. This is true for 
fluoroscopy as well as for projected cine- 
films and transilluminated large or minia- 
ture roentgenograms of all kinds. 

Although magnetic tape transcriptions 
and transmissions are fundamentally iden- 
tical for pictures and sound, video-record- 
ings and playbacks are more difficult to use. 
Television signal frequencies are consider- 
ably higher. The passing images must sup- 
ply many bits of information in each 
fraction of a millionth of a second. Accord- 
ingly, infinite individual signals must 
emerge from each line of a picture in order 
to secure sharpness and contrast of detail 
for reproduction on television screens. The 
video-tape is 2 inches wide (5 cm.). Four 
heads are used instead of one as in the case 
of the magnetophone. A 1.5 mm. space is 
reserved along one edge of the tape for 
audio-recording. Sound registration may be 
simultaneous with video or delayed, and 
both types of signals may be erased at the 
same time or separately. 


* The author gratefully acknowledges the collaboration of Dr. Guy Duckett, M.D., Chief Radiologist at Jean-Talon Hospital, 
Montreal, and the technical aid of the Canadian Broadcasting Corporation, Ampex Corporation, Minnesota Mining and Manufacturing 


Company, Rediffusion Incorporated, and Philips Electronics. 
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The need to include more signals deter- 
mines the increased width and length of 
the video-tape. The larger size in turn 
forces the signals to be inscribed and read 
crosswise and not lengthwise as for sound. 
The double function of printing and reading 
electronic photographs is accomplished by 
four heads inserted at go degree intervals 
along the rim of a fast rotating disk, 2 
inches in width (5 cm.), so that one head is 
always in contact with the magnetic sur- 
face. The tape is curved to fit the periphery 
of the disk and maintains a close contact 
with the heads as they circle. The revolving 
speed of the disk is equivalent to 85 miles 
per hour (136 kilometers); it produces 
smooth but vigorous friction. The material 
employed for the base and coating of the 
tape is exceptionally resistant in order to 
withstand tremendous heat and pressure. 
Wear and abrasion due to stress result in 
irregularities on the electromagnetic sur- 
face. Although minute scratches and scuff 
marks appear as dropouts and flashing dots 
at replay, these defects are now restricted 
to a minimum, since the quality and man- 
agement of tapes and heads have been 
much improved. 

Good condition of tapes and heads is an 
absolute requisite for perfect re-transmis- 
sion. These are expensive items in operating 
cost. The purchase price for the tape is ap- 
proximately $400.00 for a sixty-four minute 
reel. It may be submitted more than 100 
times to the action of the heads, either for 
registration or re-transmission before show- 
ing defective signs due to wear. Thus an 
uninterrupted one hour program can be re- 
corded and re-played for less than $10.00 in 
tape expenditure. Since a complete tele- 
vised fluoroscopic study of the esophagus, 
stomach and duodenum requires less than 
ten minutes of actual photographing, the 
average cost would be between $1.00 and 
$2.00 per individual examination, which 
represents approximately the cost of two 
unexposed 14X17 inch films (35 and 40 
cm.). 

The heads should reconditioned 
shortly after one hundred hours of con- 
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tinuous use. The cost of repair is again 
about $400.00. With the replacement of the 
tapes, this brings the expenditure to about 
$3.00 for an examination which certainly 
would cost five times as much when large 
and spot roentgenograms are used. The ra- 
diologist using video-tape would probably 
not be too mindful of minute imperfections 
and thus would eliminate some of the op- 
erating expense. 

One of the outstanding advantages of 
video-tape recording is that it requires no 
chemical processing and can be played back 
in full or in part after rewinding. Rewinding 
time for a complete one hour reel is three 
minutes; immediate review of a short por- 
tion takes a matter of seconds. The trans- 
mitted picture is identical to that seen on 
the monitor viewer. If verification is re- 
quired, immediate playback of separate 
parts can be accomplished simply by using 
a finger-tip switch. 

In appearance the video tape recorder is 
a light gray enamel console which resembles 
a large washing machine. It is easily op- 
erated by means of push-buttons in the 
manner of a voice tape recorder. No expert 
electronic knowledge is necessary but main- 
tenance and repairs must be handled by 
professional video-technicians. 

In short, the video-tape is a memorizer 
of television motion pictures. It does not 
depend upon chemicals, is capable of im- 
mediate replay, and may be erased and re- 
used one hundred times. This allows tre- 
mendous savings in films, chemicals, proc- 
essing labor, film storage and clerical work. 
Most important of all, it saves time for 
radiologists, consultants and patients. The 
recording is done simultaneously with 
fluoroscopy, thus eliminating successive 
cinematographic and _ roentgenographic 
phases, and thereby decreasing the radia- 
tion exposure to the patient. Technical fac- 
tors and positioning are maintained at best 
under constant visual verification. Video- 
tape, unlike unexposed film, is not fogged 
by radiations and, consequently, may be 
handled without precaution in radiologic 
rooms and in daylight. 
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The foregoing does not exhaust the entire 
list of video-tape advantages. However, the 
stimulus may be incentive in provoking the 
interest of radiologists already provided 
with adequate television fluoroscopic facil- 
ities and who are located in cities where tel- 
evision broadcasting stations are equipped 
with video-tape recorders. Commercial 
television studios are overtasked with the 
entertainment demands of the public, how- 
ever, and it is unlikely that matters of 
health will ever take precedence over those 
of pleasure. 

The practicability of a special network 
interconnecting hospitals and physicians’ 
offices in order to speed up the exchange of 
roentgenologic information should be con- 
sidered and investigated without delay by 
radiologists using telefluoroscopy. At pres- 
ent, the Hétel-Dieu and Jean-Talon Hos- 
pital of Montreal, which are five miles 
apart, are interlinked by coaxial cables in 
an effort to determine the efficiency, useful- 
ness and economy of roentgenologic tele- 
communication. Two-way  video- and 
audio-transmission is technically simple 
and has proved to be quite satisfactory, but 
we fully realize the complexity of a circuit 
that would service several hospitals and 
scores of doctors. In this situation, video- 
tape would be an indispensable adjunct. 
As a preliminary test and before one be- 
comes too deeply involved in this expensive 
venture, it is recommended that a few suit- 
able departments be equipped with video- 
tape and film recorders. Certainly, video- 
tape teleroentgen diagnosis has passed the 
stage of a mere visionary concept, and daily 
generalized use probably lies in the not too 
distant future. 

Apart from the expense involved in the 
acquisition of the necessary equipment, cer- 
tain other pertinent objections may be 
voiced against video-tape recording which 
are as follows: 

1. Unlike roentgenographic films, the 
high cost of video-tape reels makes perma- 
nent storage of them impractical. Interest- 
ing sequences of video-tape recordings, 
however, can be copied on motion picture 
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film. Synchronized cinematography of a 
television receiver, generally known as 
“‘kinescope,” applies equally well to video- 
tape replays and to original live perform- 
ances. Furthermore, recording could be 
limited to those sequences of definite in- 
formative interest. Images of unusual value 
can be frozen on the video-tape monitor by 
means of short term electronic memorizers. 
The picture which persists for a certain 
length of time on the phosphor of special 
viewing tubes can be photographed with 
regular film or polaroid paper. The tubes 
which are used for retaining these images 
are commonly called memoscopes. At the 
recent International Congress of Radiol- 
ogy, Philips Research Laboratories pre- 
sented a device in which a 2 inch magnetic 
tape mounted on a wheel of high velocity 
was capable of storing and reproducing as 
many as 12 different video-snapshots. This 
would be a most beneficial accessory in tele- 
vised fluoroscopy or to existing video-tape 
recorders. 

2. A video-tape recording can be played 
back only through recorders of the same 
type, which are neither portable nor easily 
available. Kinescope reproductions, how- 
ever, can be made on 16 mm. film for pur- 
poses of demonstration. 

3. Due to the small size, 5 inches (12.5 
cm.), of the anatomic area which is actually 
seen with the image amplifiers, the method 
is restricted to special examinations. This 
will be remedied by wider image intensifiers 
which are entering commercial production, 
thus expanding the scope of telefluoroscopy 
and video-tape recording. 

4. The definition of television images 
does not equal that of conventional roent- 
genograms. This disadvantage is largely 
compensated by the fact that motion of or- 
gans can be reproduced by video-tape re- 
cording. Unquestionably, whenever diag- 
nosis depends upon details of dynamics, 
such reproductions are much more inform- 
ative than a short series of still roentgeno- 
grams. 

A comparison of video-recording on film 
with video-tape recording leads to other 
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academic and practical considerations in 
favor of the latter. For instance, in video- 
tape recording only one optical system, the 
television camera, is used. On the other 
hand, four optical systems are necessary for 
film recording and playback for re-trans- 
mission on television: a first television cam- 
era, a cinecamera, a projector and a second 
television camera. In making motion pic- 
tures, regardless of the speed and degree of 
synchronization employed, the opening and 
closing of the shutters for individual frames 
results in a more or less apparent blur 
caused by this mechanical action. During 
projection, the same shutter mechanism 
and film motion are repeated and jerky 
effects are thus created which remain per- 
ceptible even with the best materials and 
instrumentation. 

The necessity of viewing pictures with a 
projector is an obvious inconvenience. Fur- 
thermore, acceleration and deceleration of 
the motion of organs cannot be immedi- 
ately realized but requires transfer to cine- 
film as in cinefluorography. 

The greatest advantage of video-tape re- 
cording as regards roentgenologic diagnosis 
is the additional protection of patients 
from radiation hazards. Roentgen exposure 
of patients is considerably diminished by 
the fact that fluoroscopy and recording are 
carried out simultaneously. Furthermore, 
with televised fluoroscopy using the high 
voltage technique (125 kv.), it is seldom 
necessary to use currents above 1.5 ma. 
even for obese patients, while in routine 
examinations I5 ma., or even 30 ma., is 
required when roentgenograms are made of 
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fast moving organs through thick abdom- 
inal walls. A six minute gastroduodenal ex- 
amination using video-tape recording de- 
livers a maximal roentgen-ray dose of 25 r 
at the entrance portal on the skin, while 
with conventional spot-film techniques as 
much as 125 r may be delivered over large 
fields, the size of which is usually uncon- 
trolled. 

The differences are still more striking if 
integral dosage is considered in relation to 
absorption and expressed in gram/rad 
units. A television fluoroscopic and cine- 
matographic study of the stomach and duo- 
denum delivers an average of 7,000 gram 
/rad units, while a standard examination of 
the same region delivers no less than 70,000 
gram/rad units, a tenfold increase. 

Audio-tape recording was unknown ten 
years ago. Since then, it has gained uni- 
versal favor as a medium of sound trans- 
mission. The video-tape as a recording and 
reproducing vehicle for television may be 
regarded as the counterpart of high-fidelity 
audio-tape. 

It is a fortunate coincidence that prac- 
tical televised fluoroscopy and video-tape 
recording were developed at approximately 
the same time. As a complement to tele- 
fluoroscopy, cineroentgenography on mag- 
netic tape offers great promise in the field 
of diagnostic radiology. 

ALBERT Jutras, M.D. 


Hétel-Dieu de Montréal 
Département de Radiologie 
3840 Rue St-Urbain 
Montréal, Québec 

Canada 
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ROENTGEN DIAGNOSIS 
CHEST 


Bico, Atpo, and Dati’Acqua, Roserro. 
L’arteria lusoria. (Arteria lusoria.) Radio/. 
Med., March, 1959, 45, 234-249. (Address: 
Istituto di Radiologia, Ospedale Mauriziano 
di Torino, Torino, Italy.) 


In the XVIII century, Bayford first described 
clinically and anatomopathologically the syndrome 
of “dysphagia lusoria” due to the retro-esophageal 
position of the right subclavian artery, anomalously 
originating (lusus naturae) distal to the left sub- 
clavian artery as the last branch of the aortic arch. 
Later, Arkin proposed the term “arteria lusoria” to 
indicate this anomalous origin of the right subclavian 
artery. This term is, at the present, in current use. 

Kommerell in 1936 gave the first description of the 
roentgenologic picture of arteria lusoria. Many publi- 
cations followed, but the most complete description 
is in the monograph published in France by Segers 
and Brombart (L’Oesophage en Cardiologie, Masson 
et Cie, Paris, 1953). 

This anomaly has been found in 0.4 to 1.6 per cent 
of autopsies and only in 20 cases in 15,000 patients 
examined by barium swallow (Segers and Brombart). 
The authors found it 10 times, 0.5 per cent, in 2,000 
roentgenologic examinations. 

The arteria lusoria usually originates from the 
posterior wall of the aortic arch, rarely from the ante- 
rior wall or from the descending aorta. Holzapfel 
found 33 times in $1 cases that the arteria lusoria 
originated from a diverticular formation (divertic- 
ulum of Kommerell), residue of the right aortic arch. 
This anomalous artery runs obliquely toward the 
right and cephalad, and crosses the spine between 
C7 and Ds. In 80 per cent of the cases the artery is 
retro-esophageal, in 15 per cent it runs between the 
trachea and esophagus and in § per cent anteriorly 
to the trachea. 

The authors, although they recognize the diag- 
nostic value of angiography, emphasize the useful- 
ness of the barium swallowing technique in the diag- 
nosis of arteria lusoria. They recommend the use of a 
small quantity of creamy barium, in order to outline 
the esophagus for an interval sufficient to make an 
accurate fluoroscopy. Shape, extension, direction and 
pulsation of the esophageal filling defect and its rela- 
tions with the spine, trachea and aorta will give the 
information about the caliber, place of origin and 
course of the arteria lusoria. 

In all the 10 cases reported by the authors, the 
arteria lusoria originated from the descending aorta 
and ran from the lower left to the upper right, be- 
tween the spine and the esophagus. 

In § cases he found the “diverticulum of Kom- 
merell.”” In these cases the impression on the left 
posterolateral wall of the esophagus was deeper, 
larger and presented a diameter greater than that 
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found in the other § cases in which the vessel origi- 
nated directly from the aortic arch. In the latter, the 
vascular impression on the esophagus was more ob- 
lique and the esophageal shadow was interrupted in 
two portions which presented a typical bayonet dis- 
placement. 

The shadow of the mediastinal pleural fold within 
the hypertransparent shadow of the trachea was not 
noted. In all the 10 cases, however, the esophageal 
aortic impression was shallow or absent. 

All of the patients were asymptomatic. 

Anatomy, embryology, clinical and roentgenologic 
symptomatology are described and the cases pre- 
sented are well illustrated.—Frank L. Campeti, M.D. 


ABDOMEN 


WANGENSTEEN, Owen H. Of cancer, gastric 
secretion, and of other things. The Carman 
lecture. Radiology, Feb., 1959, 72, 160-175. 
(Address: Department of Surgery, Univer- 
sity of Minnesota Hospitals, Minneapolis 14, 
Minn.) 


Therapeutic apathy toward gastric cancer is not 
justified. There has been a gradual increase in five 
year survivals as a result of a more aggressive attack. 
Between January 1, 1936 and January 1, 1954, 157 
patients with gastric cancer have survived resection 
for five years or longer in the University of Minnesota 
Medical Center. The tumors included 150 carcino- 
mas, I leiomyosarcoma, and 6 lymphosarcomas. Of 
the 157 five-year survivors in this series, 75 per cent 
had lesions more than 4 cm. in diameter. The five- 
year survival among the lymph-node-negative group 
surviving resection was §1.7 per cent; for the lymph- 
node-positive group this figure was 22.4 per cent. 

The author emphasizes the value of achlorhydria 
as a screening test for gastric cancer. Hitchcock and 
Sullivan have reported an observed incidence of gas- 
tric cancer in achlorhydric patients 5.2 times higher 
than in the normal population of the same age group. 
Careful roentgen and gastroscopic studies of all 
achlorhydric patients will result in the discovery of 
many unsuspected gastric polyps, which must be re- 
garded as precancerous lesions, as well as silent can- 
cers. Roentgen techniques constitute the mainstay 
of gastric cancer diagnosis, but gastroscopy can be 
helpful in some cases. Exfoliative cytology is gaining 
in popularity. Routine use of cytology may help 
diagnose superficial spreading mucosal lesions as well 
as small ulcerating carcinomas. Greater appreciation 
of the significance of occult blood in the stool is 
needed. Radioactive iron (Fe®’) offers a sensitive 
method for demonstrating “leaked” blood from an 
erosive source. The test is about 25 times as sensitive 
as is detection of occult blood in the stool by the use 
of the guaiac test. 

Symptomatic cancers have low curative-resection 
rates. Improvement in cure rate depends largely on 
diagnosis of silent gastric cancer. The most radical 
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operation consistent with a low operative mortality 
is the best surgical procedure. The aim is complete 
excision of the entire lesion, together with the lym- 
phatic drainage area of the stomach, leaving a wide 
margin of cancer-free resection lines. 

The “second look”’ principle is recommended for 
patients who are lymph-node-positive. Thirty-five 
patients in the author’s series subjected to 54 second- 
look operations were found to harbor residual cancer. 
Three of these were rendered cancer-free by reopera- 
tion. One of these patients is alive now, more than 
eight years after the initial surgery, another more 
than four years, and a third thirty months. 

Cancer-detection center studies and close coopera- 
tion between the clinician, the radiologist and the 
gastroscopist are necessary for early recognition of 
gastric cancer. Surgery in the presymptomatic case 
offers the best chance of cure.—/4. W. Sommer, M.D. 


Bo.pEro, J. L., and Lumspen, K. The menis- 
cus sign in ulcerating gastric carcinoma. 
F. Fac. Radiologists, April, 1959, 70, 80-85. 
(From: The Radcliffe Infirmary, Oxford, 
England.) 


The original description of this sign by Carman in 
a paper entitled “A New Roentgen Ray Sign of Ul- 
cerating Gastric Carcinoma” was concise and clear, 
and Carman suggested the word “meniscus” to de- 
scribe it. Carman wrote about the large deep malig- 
nant ulcer with elevated or overhanging margins, 
and with a diameter ranging from 3 to 8 cm. or more. 
By the “meniscus” he referred to the dense roent- 
genographic shadow of barium in the crater of a 
particular type of malignant ulcer when viewed in 
profile. When such an ulcer is found on the vertical 
portion of the lesser curvature or on the posterior 
wall palpation causes a slightly crescentic shadow of 
the barium-filled crater with the convexity of the 
crescent toward the gastric wall and the concavity 
toward the gastric lumen. However, when the ulcer 
saddles the lesser curvature distal to the incisura 
angularis of a fishhook stomach the base of the ulcer 
follows the bending line of the curvature and the 
concavity of the meniscus is toward the gastric wall. 
The authors report 5 cases of a series, in all of which 
there was such a meniscus in the roentgenograms. 
Their experience leads them to conclude that the 
roentgenographic appearances of the “meniscus 
sign” as described by Carman are a reliable sign of 
malignancy. 

The clear zone seen at the border of the crater in 
some cases of gastric ulcer is not the meniscus of 
Carman’s sign. Such a clear zone may be seen with 
simple as well as malignant ulcers, and is not in itself 
a sign of malignancy. When this clear zone is associ- 
ated with the crater of a simple ulcer, it commonly 
takes the form of a well-defined, straight or arcuate 
band of uniform width. If there is much associated 
fibrosis, it may be intersected by dense lines, or it 
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may be more generally irregular in shape. The ab- 
sence of a projecting niche is a cardinal feature of the 
meniscus sign. The niche is a localized addition to 
the gastric shadow and is not seen with the type of 
carcinomatous ulcer described by Carman, because 
the ulceration follows hyperplastic invasion of the 
gastric lumen. 

Inaccurate descriptions of this sign have been 
given in a number of textbooks, and asa result simple 
ulcers may be mistakenly diagnosed as malignant.— 
Samuel G. Henderson, M.D. 


Bruce, R. J., and Daser, K. S. Granuloma of 
the stomach. Brit. F. Surg., Jan., 1959, 46, 
379-382. (From: The Departments of Radiol- 
ogy and Pathology, Park Hospital, Davy- 
hulme.) 


The granuloma described is “‘an inflammatory re- 
action characterized by the presence of discrete, non- 
caseating epitheloid cell tubercles, frequently con- 
taining giant cells, and generally surrounded by a 
zone of lymphocytes.” The clinical and roentgeno- 
graphic evidence supported a diagnosis of gastric 
malignancy. 

The roentgen findings were those classically ob- 
served in submucosal infiltrative type gastric neo- 
plasm, namely rigidity of the gastric wall, absence of 
peristalsis, almost complete effacement of gastric 
rugal patterns, and a fine irregularity in the barium- 
filled stomach resembling superficial ulceration. 

Pathologically, the gastric wall was markedly 
thickened by edema and fibrosis. The rugal pattern 
was markedly flattened with only a few very shallow 
folds remaining. Scattered throughout the entire 
wall thickness: were numerous, discrete, granuloma- 
tous foci that showed no tendency toward ulceration 
and were perivascular in location. No organisms 
could be demonstrated in any of the lesions. No ad- 
ditional similar lesions were detectable. The labora- 
tory studies were not remarkable. 

The striking morphologic similarity between this 
lesion and the pseudotuberculous lesions of sarcoid 
and the nonspecific granuloma of Crohn suggested 
a common etiology or a similar subsequent course. 
Neither, however, has been demonstrated and the 
lesion was apparently an isolated granuloma limited 


to the stomach.—fohn H. Harris, ‘fr., M.D. 


Linkner, Laurence M., and Benson, C ir- 
rorD D. Spontaneous perforation of the 
stomach in the newborn: Analysis of thirteen 
cases. 4nn. Surg., April, 1959, 749, §25-533- 
(From: Surgical Service of the Children’s 
Hospital of Michigan, Harper Hospital, and 
Wayne State University College of Medicine, 
Detroit, Mich.) 


The authors report 13 newborn infants who have 
been operated upon for spontaneous rupture of the 
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stomach, among whom there were 6 survivals. Many 
factors have been postulated to explain the patho- 
genesis of this disease but the etiology is still obscure. 
The sites of perforation include all areas of the stom- 
ach with almost equal frequency. 

There is a consistent clinical picture which, if in- 
terpreted correctly, should lead to earlier diagnosis 
and more prompt surgical intervention. The infant 
will generally weigh between four and six pounds at 
birth, and prematurity does not seem to be a signifi- 
cant factor. Usually progress is satisfactory until the 
third day when the patient becomes listless and the 
cry weaker. An hour or two later the abdomen be- 
comes progressively more distended and an occa- 
sional emesis of bile stained fluid is noted. Usually 
septicemia is first considered and much time is lost. 
The persistence of increasing abdominal distention, 
ileus and vomiting draws more attention to the gas- 
trointestinal tract and the diagnosis is finally made 
by roentgenograms of the abdomen which reveal 
free gas in the abdominal cavity. 

A delay of more than twelve hours from perfora- 
tion to surgical correction is often fatal.—Arthur E. 


Childe, M.D. 


Taytor, E. E. T. (Northampton, England.) 
Duodenal megabulbus and annular pan- 
creas. Brit. F. Surg., Jan., 1959, £6, 392-396. 


Four cases of dilated duodenal bulb due to partial 
obstruction are described. Two of the cases were due 
to annular pancreas and 2 to duodenal kink of vis- 
ceroptosis. 

All cases showed a widely open pylorus and no 
evidence of obstruction beyond the second part of 
the duodenum. The annular pancreas cases caused 
obstruction by angulation over the anterior part of 
the ring and not by compression of the lumen.— 


F. B. Markunas, M.D. 


Masry, Epwarp H. (Memphis, Tenn.) Trau- 
ma to the duodenum. South. M. F., May, 
1959, 52, SII~$14. 


Trauma to the duodenum may result from a seem- 
ingly trivial blow to the abdomen. Symptoms are 
often absent until several hours following the injury, 
at which time pain and vomiting occur. The doude- 
num responds to trauma by the formation of an 
intramural hematoma. This is seen only rarely in 
other portions of the bowel. It is postulated that it 
results from the gut being crushed against the verte- 
bral column by a direct blow. The hematoma causes 
a bluish discoloration of the bowel, an overall in- 
crease in size and occlusion of the lumen. 

The roentgen appearance of intramural hematoma 
is characteristic. A filling defect in the barium column 
is encountered in the descending duodenum and, 
distal to this, one sees a coil spring pattern. The 
roentgen appearance is that of a reversed intussus- 
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ception. Five cases are presented. Four have fairly 
typical roentgen characteristics; the fifth has a rup- 
ture of the duodenum with demonstration of retro- 
peritoneal air.—David Morse, fr., M.D. 


Lessarp, Roserr. Malignant tumours of the 
small bowel. ¥. Canad. A. Radiologists, 
March, 1959, 70, 8-12. (From: Hétel Dieu, 
Québec, Québec, Canada.) 


Malignant tumors of the small intestine are rare, 
comprising about 3 per cent of digestive tract tumors. 
The author, however, encountered 3 cases within a 
three month period diagnosed roentgenologically. In 
all 3 cases the lesion occurred in the jejunum. Two 
were diagnosed pathologically as lymphosarcoma 
and one of these was a confirmation of the roentgen- 
ologic diagnosis. In the third case the extent of in- 
volvement was such that it was impossible for the 
pathologist to determine whether the lesion arose 
from the pancreas or the small bowel. 

Malignant tumors of the small intestine fall into 
three large groups—carcinomas, lymphosarcomas 
and carcinoids. In carcinomas there is annular con- 
striction with mucosal destruction and ulceration, 
involving a single short segment. Lymphosarcomas 
may present a narrowing simulating ileitis or adeno- 
carcinoma but more often show a sausage-like dilata- 
tion of a coil between two narrowed segments. The 
walls are rigid with jagged edges and the mucosa is 
destroyed. There are often multiple areas of involve- 
ment and frequently a large palpable mass is present. 
Carcinoids, if located in the small bowel, are usually 
in the terminal ileum, showing a constriction similar 
to that in adenocarcinoma. If located in the apre1- 
dix, they may cause pressure on the cecum. Intestinal 
obstruction or intussusception may be the presenting 
sign in any small bowel tumor.—Les/ie K. Sycamore, 


M.D. 


Béraup, and Derrenne, P. Etude radio- 
logique des artrésies du gréle chez le nouveau- 
né. (Radiologic study of atresia of the small 
intestine in the newborn.) ¥. de radiol., 
a électrol. et de méd. nucléaire, Jan.-Feb., 1959, 
40, 7-14. (From: Services de Pédiatrie, Serv- 
ices de Chirurgie Infantile des Hépitaux de 
Lyon et Service de Radiologie de |’Hdpital 
Debrousse, chemin Saint-Irénée, Lyon, 
France.) 

The authors report a series of 13 cases. Atresia of 
the small intestine represents a rather rare congenital 
anomaly in the newborn, the incidence in the 
Hodpitaux de Lyon being one case per 7-8,000 live 
births. 

Atresia of the small intestine is much more fre- 
quently encountered in the ileum than in the jejunum. 
The clinical findings as well as the roentgenologic 
features are described. Barium enema study is us- 
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ually indicated, but a barium meal examination of 
the upper gastrointestinal tract does not afford any 
additional information of essential nature, and may 
even be dangerous. 

The important roentgenologic findings should be 
of significant help to surgeons in their attack on this 
condition in the newborn, associated as it still is with 
a high mortality.—Maurice Dufresne, M.D. 


D’Acostino, A., and GariBatpi, G. L’ileo da 
meconio; (contributo alla diagnosi radio- 
logica). (Meconium ileus; [a contribution to 
the radiologic diagnosis].) Radio/. med., 
April, 1959, £5, 305-316. (From: Pio Istituto 
di S. Spirito ed Ospedali Riuniti di Roma, 
Istituto di Radiologia dell’Ospedale S. Ca- 
millo, and Istituto di Radiologia dell’Ospe- 
dale del Bambino Gest, Roma, Italy.) 


Meconium ileus refers to a congenital abnormality 
of the newborn, characterized by an altered secretion 
of all the muciparous glands. 

The most important pathologic changes are in the 
pancreas, where a marked proliferation of the con- 
nective tissue with interstitial fibrosis, atrophy of 
the acini and dilatation of the ducts are noted. The 
islands of Langerhans and the Wirsung and Santorini 
ducts are not affected by the process. The disease is 
due to a defective enzyme secretion of the pancreas. 

The meconium ileus is produced by a thick and 
tenacious meconium usually located in the terminal 
ileum or even at the level of the ileocecal valve. This 
process is frequently associated with peritoneal ad- 
hesions, atresia of the intestine and peritonitis. 

In the opinion of the authors, based on their own 
experience and that of others, the roentgenologic 
findings which are most indicative are: (1) the pres- 
ence of multiple dilated loops of small bowel, located 
usually in the upper half of the abdomen; (2) the 
reduced caliber of the terminal ileum and of the 
colon, or of the colon only. These findings are pres- 
ent in those cases in which the intestinal obstruction 
is quite high, with persistence of the fetal caliber of 
the bowel from “‘non-use’’; (3) the presence of multiple 
air bubbles mixed with thick meconium; (Bruwer 
and Hodgson, however, feel that this sign, which was 
first described by Neuhauser, should not be con- 
sidered pathognomonic, since it has been noted also 
in cases of imperforate anus); and (4) the presence 
of scattered or localized calcific deposits in the ab- 
domen resulting from a fetal meconium peritonitis. 

White had the opportunity to observe six cases of 
meconium ileus in which no evidence of fluid levels 
was found in the upright roentgenogram of the 
abdomen, and the author thought that this finding 
should be considered characteristic of a meconium 
ileus not complicated by gangrene, peritonitis or 
volvulus. Recently, however, Pink and Mainzer re- 
ported a case in which fluid levels were present, al- 
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though no complications were associated with the 
meconium ileus. 

Four cases, illustrated by several roentgenographic 
reproductions are reported in this paper.—Antonio 


Govoni, M.D. 


Pottiock, A. V. (Leeds, England.) Crohn’s dis- 
ease. Brit. F. Surg., Nov., 1958, 46, 193-206. 


One hundred and eight patients with Crohn’s 
disease (regional enteritis) were studied for their re- 
currence rate following surgery at Leeds General 
Infirmary. Of these, 52 have been followed for more 
than five years and 30 for more than ten years. The 
absolute criterion of recurrence of Crohn’s disease is 
the histologic demonstration of the changes at sub- 
sequent operation or autopsy. Clinically, however, 
recurrence can be reasonably assumed in the pres- 
ence of diarrhea, steatorrhea, anemia, hypoproteine- 
mia, osteomalacia, intestinal obstruction and fistula. 

The recurrence rate in patients who had symptoms 
for more than two years before operation, and have 
been followed up for more than five years subse- 
quently, was 65 per cent. When the history before 
operation was less than one month, nearly all pa- 
tients made a permanent recovery, only 12 per cent 
having a recurrence. When the history before opera- 
tion was between one month and two years, 22 per 
cent of the patients followed more than five years 
developed a recurrence. 

In two-thirds of the recurrences, symptoms ap- 
peared within a year of operation. Once the disease 
has recurred, it is unlikely to be brought perma- 
nently under control by medical or surgical means. 
It is perhaps superfluous to emphasize the role of 
conservatism in the treatment of this disease. The 
appallingly high recurrence rate after surgery for the 
chronic disease, and the fact that many patients are 
well several years after a laparotomy alone for the 
more acute forms of the disease, should discourage 
too eager a resort to surgery. The fact remains, how- 
ever, that many patients with intestinal obstruction, 
fistula, and other mechanical effects of Crohn’s dis- 
ease have been benefited by surgery.—¥. T. Ling, 
M.D. 


UmBerro, and  CHIARIOTTI, 
Franco. II volvolo del colon trasverso. (Vol- 
vulus of the transverse colon.) Radiol. med., 
Feb., 1959, 75, 122-131. (From: Reparto 
Radiologico, Ospedale di Circolo di Busto 
Arsizio, Busto Arsizio, Italy.) 


A review of the literature by the authors indica‘es 
that volvulus of the transverse colon is a rare oc- 
currence. A case is described. 

The patient, a forty-six year old female, had a 
previous surgical intervention following an extra- 
uterine pregnancy, with continuing abdominal 
complaints. Three days previous to the roentgeno- 
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graphic examination, she presented a clinical picture 
of intestinal obstruction. 

On a survey film examination of the upper abdo- 
men, there was evidence of a distended loop of in- 
testine presenting haustral markings. It extended 
transversely in an arcuate manner, with a cephalad 
convexity. The right iliac fossa was devoid of gas 
shadows. There was an air fluid level in the left ex- 
tremity of the distended loop of the large intestine. 

The barium enema study showed that the opaque 
medium flowed as far as the distal transverse colon 
where there was an initial torsion. More proximally, 
there was a fusiform narrowing which ended in a 
point at the site of complete obstruction. Distal to 
this, there was a marked dilatation of the bowel. 

The operative findings demonstrated marked dis- 
tention of the right half of the colon and a fixation at 
the junction of the middle and proximal thirds of the 
transverse colon by a tenacious adhesion, where there 
was a 360° rotation which occluded the lumen of the 
intestine.—Anthony A. Blasi, M.D. 


Gray, A. Double gall bladder; report of one 
asymptomatic case demonstrated roentgen- 
ologically. ¥. Canad. A. Radiologists, March, 
1959, 70, 1-3. (From: St. Mary’s Hospital, 
Montreal, Quebec, Canada.) 


Double gallbladder is a rare congenital anomaly. 
The number of published cases up to 1955 has been 
estimated to be about 50. The author reports a case 
of double gallbladder occurring in a fifty-four year 
old white male, demonstrated by both oral and 
intravenous cholecystography. 

According to the type of developmental anomaly, 
the two gallbladders may have a common cystic 
duct or separate ducts. Ninety-five per cent of 
double gallbladders are functionally normal. The two 
vesicles may occupy the same anatomic position or be 
distant from each other. 

The anomaly per se is asymptomatic. Both organs 
are subject to the same disease processes as a single 
organ and a puzzling diagnostic problem may be en- 
countered when one organ is normal and the other 
diseased.— Leslie K. Sycamore, M.D. 


Jounson, Henry C., Jr., Minor, B. Donacp, 
THompson, Jack A., and Weens, H. 
STEPHEN. Diagnostic value of intravenous 
cholangiography during acute cholecystitis 
and acute pancreatitis. New England fF. 
Med., Jan. 22, 1959, 260, 158-161. (From: 
Departments of Radiology and Surgery, 
Emory University School of Medicine and 
Grady Memorial Hospital, Atlanta, Ga.) 


The importance of differentiating acute cholecysti- 
tis from acute pancreatitis is an urgent and continuing 
clinical problem. Operative intervention is generally 
advised in patients with acute cholecystitis, whereas 
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nonoperative treatment has resulted in lower mor- 
tality and morbidity rate in patients with acute 
pancreatitis. Unfortunately, the symptomatology 
and physical findings of the 2 diseases may be indis- 
tinguishable. 

In view of the fact that in a great majority of acute 
cholecystitis cases the presence of cystic duct ob- 
struction is found, it should prove possible to differ- 
entiate these 2 conditions by the failure to opacify 
the gallbladder by intravenous cholangiography in 
the presence of acute obstructive cholecystitis. In 
acute pancreatitis, however, there is no such mechan- 
ical block to prevent opacification of the gallbladder. 
On the basis of this premise, a total of 61 patients 
are studied in the present report. Of these, a final 
diagnosis of acute cholecystitis was made in 38 and 
of acute pancreatitis in 23. 

The essential features of the roentgenologic tech- 
nique are similar to those reported in the literature. 
At the end of the basic two hour roentgenologic ex- 
amination, 3 patterns of excretion were observed: 

1. Opacification of biliary ducts and gallbladder. 
In acute pancreatitis the biliary ducts were visualized 
in 65 per cent of patients, and this was invariably 
followed by opacification of the gallbladder. On the 
other hand, in 47 per cent of the patients with acute 
cholecystitis the ductal system was opacified, and 
yet in no patient was the gallbladder visualized. 

2. Opacification of the biliary ducts without en- 
suing gallbladder opacification. This pattern of ex- 
cretion proved specific for acute cholecystitis, being 
encountered in 40 per cent of these patients, but in 
no patient with acute pancreatitis. 

3. Absence of opacification of both the gallbladder 
and the ductal system. Failure of opacification was 
encountered in 53 per cent of patients with acute 
cholecystitis and in 35 per cent of those with acute 
pancreatitis. In these patients the emergency 
cholangiogram offered no pertinent positive or nega- 
tive information. 

False-positive and false-negative cholangiographic 
diagnoses of cystic duct obstruction and acute 
cholecystitis were not encountered in this study. 
This can be ascribed to the use of a delayed four- 
hour roentgenogram when duct visualization was 
usually faint or delayed at the compietion of the 
basic two-hour study.—¥. T. Ling, M.D. 


HerpsMan, Horace, Tanaka, Aucustus M., 
and Stuckey, Jackson H. The first case re- 
port of an echinococcus liver cyst infected 
with Salmonella Saint Paul. Ann. Surg., 
April, 1959, 749, 565-571. (From: Depart- 
ment of Surgery, State University of New 
York Downstate Medical Center, Brooklyn, 
NW, T.) 


A detailed case report of a patient with a sup- 
purating hydatid cyst of the liver is presented. The 
diagnosis, treatment and incidence are discussed and 
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the modifying factors of associated bacterial infec- 
tion considered. The roentgenographic findings in 
this case illustrate the potential manifestations of a 
noncalcified echinococcus cyst of the liver. 

The patient is a twenty-one year old native of 
Greece who suffered four weeks of fever and right 
upper quadrant pain prior to hospitalization. He 
noted flaring and asymmetry of the right lower an- 
terior chest, was anorectic and lost 25 pounds of 
weight in three weeks. 

Examination revealed a low grade fever and a 
large liver. The laboratory data showed mild anemia 
and normal liver tests but a prothrombin time of 
17.0 seconds and A/G ratio of 3.5/3.1. Echinococcus 
complement fixation test and a Casoni skin test were 
strongly positive. 

Roentgen examination consisted of barium enema 
study, a chest roentgenogram and upper gastroin- 
testinal series, which showed no abnormality. Fluoros- 
copy of the diaphragm revealed elevation of the 
right leaf and normal motion bilaterally. Intra- 
venous pyelography showed distortion of the 
calyces of the superior pole of the right kidney. 

At operation a large cystic mass 20 cm. in diame- 
ter was present on the under surface of the right lobe 
of the liver. The upper pole of the right kidney was 
compressed by this liver cyst, accounting for the 
defect demonstrated on the pyelogram. The cyst was 
aspirated and irrigated with formalin. Marsupializa- 
tion was technically impossible. A catheter was 
sutured in place. 

Examination of cyst fluid revealed hooklets and a 
pure culture of Salmonella Saint Paul. 

Diodrast visualization via the catheter one week 
postoperatively showed a large air-filled cavity. The 
patient ran a febrile course on chloramphenicol. The 
cyst was re-explored and the cyst lining removed. 
Progressive improvement resulted. In one month, 
diodrast visualization demonstrated almost complete 
obliteration of the cavity. 

Hydatid disease is rare in this country. In Greece, 
an endemic region, associated suppuration is noted 
in 20 per cent of the cases and becomes more com- 
mon with increased age. The most frequent invaders 
are Bacillus coli communis, staphylococci and 
streptococci. The source of infection in suppuration 
is a matter of conjecture. Entrance is probably via 
the biliary passages. The inflammatory process is 
fatal to the mother cysts. Infected hydatid cysts re- 
quire immediate operation to prevent complication 
such as subphrenic abscess, peritonitis or multiple 
hepatic abscesses. Obliteration of the cavity may 
not occur unless the inner cyst wall is removed. 
Roentgenography may serve to evaluate the post- 
operative size of the cavity by air or iodine contrast. 
—ack Reynolds, M.D. 


Lupin, Hans, and Ascu, THANE. The normal 
lateral pneumotomographic appearance of 
the pancreas. Radiology, Feb., 1959, 72, 197- 
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204. (Address: H. Ludin, New York Hospital- 
Cornell Medical Center, 525 East 68th St., 
New York 21, N. Y.) 


The technique and application of pneumotomo- 
graphic examination of the pancreas are described. 
Inflation of the retroperitoneal and peritoneal spaces 
in the prescribed manner is carried out using nitrous 
oxide gas as there is more rapid absorption of this 
medium and less danger if embolus should occur. As 
the pancreas is bounded posteriorly by the retro- 
peritoneal fat tissues, anteriorly by the omental 
bursa, and inferiorly by the inframesocolic peritoneal 
cavity and its contents, inflation of the retroperi- 
toneal space and peritoneal cavity by gas will provide 
the contrast necessary to delineate the anterior and 
posterior walls of the pancreas. Lateral tomograms 
taken after insufflation will then show the pancreas 
thus outlined in cross section. 

Interpretation of these films requires a thorough 
knowledge of the relations of the pancreas to the 
spine, the great vessels, kidneys, adrenals, spleen, 
liver, stomach, portal vein, and other contiguous 
structures. The normal pancreas has a characteristic 
triangular appearance on lateral tomographic sec- 
tions. A pronounced bulging of the normally 
straight walls indicates an expansive process within 
the gland. Pancreatitis and peripancreatic inflamma- 
tion, as well as fat necrosis, can result in a blurring 
of the pancreatic outline. Although adequacy of gas 
filling of the omental bursa depends on the general 
body habitus of the individual, many diagnostic 
problems involving the pancreatic area may be 
elucidated with this method.—Yohn S. Alexander, 
M.D. 


SoupauLt, R. (Paris, France), P. 
(Liege, Belgium), and Cukor, E. (Budapest, 
Hungary). Considérations sur les faux kystes 
du pancréas; (a propos de cinq observations 
personnelles). (False cysts of the pancreas; 
report of 5 cases.) Arch. mal. app. digest., 
March, 1959, #8, 129-150. 


False cysts of the pancreas represent extrapan- 
creatic or parapancreatic formations. They occur fol- 
lowing insult to the duct system, which may be 
traumatic or often follows acute pancreatitis. The 
contents of such cysts may be mixed, consisting of 
glandular secretion and sero-inflammatory or sero- 
sanguineous fluid. The wall serves as a barrier, pre- 
venting involvement of the true pancreatic tissue or 
other adjacent structures. It is only this type of 
formation, which is truly extrapancreatic or para- 
pancreatic, to which the term false cyst is applicable. 
The condition should not be confused with true cyst 
or pseudocyst of the pancreas. 

The authors stress the difficulty of arriving at a 
diagnosis. The formation of a large hypochondriac 
mass, recurrent left hypochondriac pain and acute 
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upper abdominal pain, with intervals of relative 
comfort, are also observed in pleuritic and pulmo- 
nary conditions as well as in cases of splenomegaly. 

Roentgenologically, one or more of the following 
findings may be demonstrable: elevation of the left 
diaphragm, compression and displacement of the 
stomach, kidney, and splenic flexure and occlusion 
of the retroperitoneal space. These complicate the 
differential diagnosis. Exploratory laparotomy even- 
tually may prove necessary. 

Pancreatography may be of help in that it reveals 
no alteration of the ducts within the pancreas, al- 
though they may communicate and extend to and 
outline the cyst, thus demonstrating its size. The 
history often discloses antecedent episodes of violent, 
painful attacks, frequent and recurrent, involving 
the upper abdomen. Each attack starts with severe 
pain in the left hypochondrium, often crossing the 
epigastrium to the right side, or radiating to the 
left downwards or upwards into the thorax. It is this 
type of radiation that lends to greater confusion in 
that it diverts the physician away from the true 
diagnosis with suspicion of other conditions in the 
lungs, pleura, mediastinum or urinary tract. 

The presence of amylase in the liquid aspirated 
from the cyst or tumor mass is diagnostic. These 
cysts may reach great proportions in size. 

Surgically, evacuation of the cyst with decrease 
in size is mandatory. This helps both in treatment 
and in the differential diagnosis. 

It is significant that the correct diagnosis may not 
be suspected or it may remain uncertain for a long 
time. Thus, one should keep in mind the important 
role played by the pancreas in acute disorders of the 
upper abdominal region.—William H. Shehadi, M.D. 


Wuire, THomas T., and Maces, D. F. At- 
tempted opacification of the pancreas with 
the use of iodinated dyes. Radiology, Feb., 
1959, 72, 238-241. (Address: D. F. Magee, 
University of Washington School of Medi- 
cine, Seattle, Wash.) 


The authors subjected dogs and rabbits to in- 
travenous injections of aniline dyes and other dyes 
in an attempt to opacify the pancreas. In a number 
of these animals an area of opacity was produced in 
the superior portion of the abdomen. By placing 
metal clips around the pancreas the opacified area 
was found to lie outside the pancreas, most probably 
in the stomach or duodenum. They considered their 
experiments unsuccessful, but perhaps helpful to 
others who report opacification of the pancreas with- 
out first identifying the pancreas by the use of 
metal clips.—W. M. McBride, M.D. 


Canoy, Nestor R. Diagnostic artificial pneu- 
moperitoneum. Radiology, Feb., 1959, 72, 
205-210. (Address: Chon Hua _ Hospital, 
Cebu City, P. I.) 
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The author describes the use of artificial pneumo- 
peritoneum for the diagnosis of upper intra-abdom- 
inal masses outside of the stomach and intestines. 
This procedure is simple and innocuous and causes 
no unpleasant sequelae in the patient. After 300 to 
goo ce. of air are introduced into the peritoneal 
cavity, posteroanterior, right and left anterior 
oblique and upright roentgenograms of the abdomen 
are taken. On occasion, upright chest roentgeno- 
grams made in various positions and a translateral 
roentgenogram of the abdomen are used to aid in 
the localization of the masses. 

The author feels that this procedure is of value 
in localizing masses of obscure origin in the upper 
abdomen, and presents 4 cases illustrating its use. 


Donald N. Dysart, M. D. 


WANGERMEZ, Cu., Ricaup, A., Bonyean, P., 
and Meyruts, J. P. La stratigraphie axiale 
transverse dans |’examen de la partie su- 
périeure de l’abdomen; (confrontations ana- 
tomo-radiologiques). (Transverse axial stra- 
tigraphy in the study of the upper abdomen 
[|Anatomo-Radiologic Atlas].) ¥. de radiol., 
d’électrol. et de méd. nucléaire, March-April, 
1959, #0, 109-114. (From: Laboratoire d’An- 
atomie de la Faculté de Médecine de Bor- 
deaux, et Service de Radiologie de H6pital 
du Tondu, Bordeaux, France.) 


Heretofore, transverse axial laminagraphy has 
been principally confined to studies of the thorax 
since the abdomen presents great difficulties in in- 
terpretation. To remedy this the authors, through 
the study of cadavers, have produced an atlas of 
successive laminagraphic sections of the abdomen, 
and roentgenograms made of whole body cross sec- 
tions at identical levels.—Frank A. Riebel, M.D. 


GYNECOLOGY AND OBSTETRICS 


Kent, H. P. The pre-natal diagnosis of thora- 
copagus twins. ¥. Canad. A. Radiologists, 
March, 1959, 70, 4-7. (From: Medical Arts 
Clinic, Regina, Saskatchewan, Canada.) 


Thoracopagus twins have not been previously re- 
ported as diagnosed before birth. The incidence of 
conjoined twins is uncertain. Reports of one in 60,000 
and one in 35,000 have been made. Prenatal diag- 
nosis is desirable in order to warn the obstetrician 
and to guide his choice of the method of delivery. 

The author presents a case of conjoined twins 
diagnosed before birth and delivered by cesarean 
section. Postpartum roentgenograms and autopsy 
three days after birth revealed the union to extend 
from the level of the lower sternum to the umbilicus 
with connection between the two hearts, the two 
livers and the two small intestinal tracts. 

In the roentgenographic diagnosis, the most im- 
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portant feature is the alignment of the fetal spines 
which are parallel and partially or fully extended. The 
skeletons are presented head to head and breech 
to breech with the two heads lying at the same 
level. The limbs are not in the usual flexed position 
but spread-eagled in various directions. Confusion 
may arise if the connecting bridge of soft tissue is 
narrow, thus allowing the twins to rotate upon each 
other even as much as 180 degrees so that they may 
present head to breech. 

An addendum to the paper acknowledges two re- 
ports, which came to the author’s attention after 
his paper was submitted for publication, of con- 
joined twins diagnosed prenatally.—Leslie K. Syc- 
amore, M.D. 


GENITOURINARY SYSTEM 


TonpreAu, Roperick L., and Murpny, 
J. Roentgen manifestations of surgically cor- 
rectable renal disease. G.P., April, 1959, 79, 
134-144. (From: Departments of Radiology 
and Surgery (Urology), University of Penn- 
sylvania School of Medicine, Philadelphia, 
Pa.) 


The authors discuss the value of various roentgen 
methods of examination in the selection of cases in 
which the kidney or a portion of the kidney can be 
preserved at surgery. 

Renal cysts are important because of the differ- 
ential diagnosis from neoplasms. Malignant tumors 
may occur within the cyst wall, or cysts and tumors 
may coexist. The incidence of carcinoma in simple 
cysts is estimated at 7 per cent and in those con- 
taining hemorrhagic fluid as high as 30 per cent. 
Simple cysts are usually not single. 

In the case of the simple cyst the survey roent- 
genogram may reveal a smooth round bulge in the 
outline of the kidney, usually at one of the poles. 
Calcification may be seen in the cyst wall. The de- 
gree of deformity of the pelvocalyceal system de- 
pends on the position of the cyst. The calyces may 
show various changes such as flattening, abbrevia- 
tion, amputation, dilatation, displacement or elonga- 
tion. The mass may be more radiolucent than the 
normal portions of the kidney, especially after injec- 
tion of a contrast medium. 

Aortography has proved of value in the differential 
diagnosis of carcinoma and cyst. The aortogram of a 
simple cyst shows a deficiency of vascularization in 
the area of the mass. The renal vessels may have an 
umbrella-like appearance due to displacement by 
the cyst. Tumors are usually well supplied with 
blood vessels and these are often seen outlined by 
the contrast agent. Pooling of the opaque medium 
may take place in some portions of the tumor. The 
possibility of coexistence of cyst and tumor should 
be remembered and surgical evaluation is indicated 
in all but very poor risk patients. The treatment of 
simple cysts consists of partial cystectomy. 
Obstruction at the ureteropelvic junction results 
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from congenital strictures, accessory or aberrant ves- 
sels, fibrous bands and calculi. High insertion of the 
ureter and malrotation of the kidney have also been 
mentioned with this group. Since these conditions 
are likely to be bilateral, it is desirable to preserve as 
much functioning parenchyma as possible. 

Excretory urography is the easiest method of 
establishing the presence of obstruction. In patients 
with severe long-standing obstruction, urograms are 
often unsatisfactory because of diminished function 
of the parenchymal tissue and dilution of the opaque 
medium in the dilated pelvocalyceal system. 
Roentgenograms made from four to eighteen hours 
after the routine study often reveal valuable informa- 
tion and, occasionally, may obviate the need for 
retrograde study. Accurate delineation of the location 
and extent of the obstruction is usually not possible 
without retrograde injection of radiopaque ma- 
terial. Failure of the kidney to concentrate the 
medium until the late roentgenograms does not 
necessarily indicate irreversible damage. Aortog- 
raphy may be of value in demonstrating aberrant 
vessels which cause obstruction. 

Until recently, operations for renal calculi have 
largely consisted of removal of the offending stone 
or nephrectomy. Recurrence rates are high following 
nephro- or pyelolithotomy. Because these operations 
fail to correct the underlying factors which are at 
least partially responsible for the formation of cal- 
culi, partial nephrectomy is becoming increasingly 
popular. When a stone lies free in the renal pelvis, it 
may or may not be possible to state where it orig- 
inated. The blood supply of the kidney which is the 
site of stone formation may be studied by angiog- 
raphy. 

Whereas surgery of unilateral renal disease may 
yield dramatic results in the relief of hypertension, 
it is thought that elevation of the blood pressure due 
to, or associated with, a unilateral renal lesion occurs 
in less than § per cent of the total number of cases. 
Ischemia of the renal tissue may play an important 
part in the production of high blood pressure. Is- 
chemia my occur because of an obliterative vascular 
process resulting from infection, pyelonephritis or 
tuberculosis, mechanical obliteration due to dilata- 
tion of the collecting system such as hydronephrosis, 
or a combination of these processes and, finally, 
intrinsic vascular occlusion. The small contracted 
kidney may be the result of congenital hypoplasia 
or the end result of atrophic pyelonephritis. Uro- 
graphically, it is not possible to make the differentia- 


tion.—7. N. Ané, M.D. 


Scuorr, S., and Brrnsaum, D. Raised position 
of the right kidney. Radiol. clin., March, 
1959, 28, 102-110. (From: The Diagnostic 
X-Ray Department and Department of In- 
ternal Medicine, Division A. Hadassah 
Hebrew University Hospital and Medical 
School, Jerusalem, Israel.) 


: 
Sa, 
= 
& 
i 
| 
- 
6 


VoL. 82, No. 6 


In a controlled series of 300 normal intravenous 
urograms, the authors found the right kidney higher 
than the left in 4 instances (1.3 per cent), at the 
same level in 116 (38.7 per cent), and lower in 180 
(60 per cent). 

Twenty-eight cases of various liver disorders were 
studied and in 24 the right kidney was found to be 
higher than the left. In 16 of 20 cases of cirrhosis of 
the liver, the right kidney was elevated. The mech- 
anism of elevation of the right kidney is not yet 
elucidated. In some cases it may be associated with 
liver atrophy or with adhesions between an atrophied 
liver and the kidney. In most of the cases, however, 
the liver was palpable and there was also elevation 
of the right kidney. The authors raise the point that 
a palpable liver may not necessarily be an enlarged 
liver. 

At any rate, it is suggested that a definite finding 
of an elevated right kidney with or without a 
straightened ureter may indicate liver disease, es- 
pecially cirrhosis, and may be useful as a diagnostic 
sign.—Martin A. Thomas, M.D. 


Mitrarp, D. Giyn, and Wyman, Srantey M. 
Periureteric fibrosis: Radiographic diagnosis. 
Radiology, Feb., 1959, 72, 191-196. (Ad- 
dress: D. G. Millard, Department of Radiol- 
ogy, Massachusetts General Hospital, Bos- 
ton 14, Mass.) 


Periureteric fibrosis is a progressive retroperitoneal 
actively sclerosing type of inflammatory fibrosis of 
unknown etiology, which extends from the kidneys 
to the sacral promontory, and spreads laterally to in- 
volve one or both ureters. Clinically the presenting 
symptom is a vague pain in the lower back or ab- 
domen, later changing to a cramp-like pain radiat- 
ing into the genitalia or thighs. There is no fever, and 
laboratory studies are noncontributory unless the 
disease is producing anuria. 

Plain roentgenograms of the abdomen may show 
absence of the normal soft-tissue shadows of the 
retroperitoneal structures, particularly the psoas and 
lumbosacral muscles. Intravenous and retrograde 
urography may demonstrate delayed excretion of the 
contrast material, dilatation of the upper urinary 
tract, or complete urinary obstruction on one or both 
sides. If the obstruction is apparent, the opaque 
column gradually tapers revealing a narrowed fixed 
segment of the ureter extending 3-4 cm., with a 
fixed diameter of 2-3 mm. Ureteral catheters can be 
passed, sometimes beyond the point of obstruction. 

Periureteric fibrosis must be distinguished from 
retroperitoneal malignant infiltration, nonopaque 
calculus, blood clot in the ureter, and a ureteral 
intramural endometrial implant. Ureterolysis is 
probably the treatment of choice.—Walter H. Farvis, 
Fr., M.D. 


Nessit, Reep M. The incidence of severe re- 
actions from present day urographic con- 
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trast materials. ¥%. Uro/., March, 1959, 87, 
486-489. (From: The Section of Urology, De- 
partment of Surgery, University of Mich- 
igan Medical School, Ann Arbor, Mich.) 


The data in this paper are the result of a ques- 
tionnaire sent to the members of the American Asso- 
ciation of Genito-Urinary Surgeons; and from the 
Section of Urology of the University of Michigan 
Medical School. A total of 144,500 injections of 
hypaque miokon or renografin resulted in one death, 
136 instances of shock and 165 instances of severe 
allergic type reaction. The single fatality occurred 
in a case in which 1 cc. of medium was introduced 
intravenously as a test dose without reaction. Forty- 
five minutes later, after the injection of the complete 
dose of radiopaque substance, the patient went into 
circulatory collapse and died in spite of the usual 
methods of emergency treatment. 

Of those reporting their experience, 41 used some 
test procedures for predicting sensitivity. Many of 
these used the intravenous test, but most of them 
used the intradermal or conjunctival test. There is 
general agreement that such tests have very little 
value. 

The use of an antihistamine prior to, or with, the 
urographic medium is of considerable value in pre- 
venting the histamine type of allergic reaction. At 
the University of Michigan, 50 mg. of benadry] is 
given intravenously as premedication prior to the 
injection of urokon. Of 3,000 cases injected, only 2 
have shown allergic reactions and no shock reactions 
were experienced. Phenergan, an antihistamine drug 
which has an anti-emetic property may be even more 
useful as premedication. 

The author notes that further evaluation of these 
drugs is necessary and, as a word of precaution, 
ambulatory patients should not drive shortly after 
receiving these drugs because of their rather pro- 
nounced soporific effect.—George W. Chamberlin, 
M.D. 


Doy.ie, Owen W. The use of chlor-trimeton 
with miokon in intravenous urography. 7. 
Urol., April, 1959, 87, 573-574. (Address: 
1013 Professional Village, Greensboro, N.C.) 


The author follows the usual procedure of intra- 
dermal skin test, but pays more attention to a his- 
tory of allergy as an indication of a possible allergic 
reaction to the intravenous use of miokon. In a 
series of 150 patients injected with miokon alone, 
20.6 per cent developed some type of allergic reac- 
tion. When 1 cc. of chlor-trimeton was added to 30 
cc. of 50 per cent miokon, the incidence of allergic 
reactions was 10.§ per cent in a series of 400 injec- 
tions. 

While this experience does contribute useful in- 
formation and shows a definite decrease in the in- 
cidence of reactions with the use of chlor-trimeton, 
further studies, including the advisability of using 
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the antihistamine agent prior to the injection, are 
suggested.—George W. Chamberlin, M.D. 


Lustep, Lee B., SHip, ARTHUR, SMITH, ROBERT 
R., and Jupe, James R. Postoperative in- 
vestigation of the ileal bladder. Radiology, 
Feb., 1959, 72, 211-216. (Address: Depart- 
ment of Radiology, University of Rochester, 
School of Medicine and Dentistry, Rochester 
20, N. Y.) 


Hydronephrosis and pyelonephritis are the most 
significant late complications following pelvic ex- 
enteration and uretero-ileal anastomosis because of 
the ultimate effect on the longevity of the patient. 
When an ileal segment has been substituted for the 
bladder, transitory hydronephrosis is not an uncom- 
mon postoperative finding, but progressive post- 
operative hydronephrosis requires further investiga- 
tion to determine the cause. 

Each of 18 patients in whom this procedure had 
been performed was studied by means of preopera- 
tive intravenous urograms to establish a base line, 
and about one month postoperatively by urograms 
and a retrograde study of the ileal bladder to deter- 
mine evidence of hydronephrosis, ureteral reflux, 
ability of the bladder to empty immediately, and 
bladder residual. Intravenous urograms were re- 
peated thereafter at approximately monthly inter- 
vals, but further retrograde examination was made 
only if progressive hydronephrosis was evident. 

Certain conclusions may be drawn based upon 
the results of the combined studies. With normal 
intravenous urograms, no ureteral reflux indicates a 
valve mechanism operating at the uretero-ileal 
anastomotic site and no ureteral obstruction, where- 
as free ureteral reflux indicates no valve mechanism 
present and probably no urinary tract infection. 
Intravenous urograms showing persistent or pro- 
gressive hydronephrosis with no ureteral reflux in- 
dicate ureteral obstruction at the uretero-ileal 
anastomotic site, whereas free ureteral reflux in- 
dicates no ureteral obstruction. In this latter in- 
stance, urinary tract infection is probably present 
and reoperation is probably not necessary.—W alter 


H. Farvis, Fr., M.D. 


Sammons, Bitty P., Lunp, Ronatp R., Piscu- 
noTre, WILLIAM O., and RicHarpson, JESSE 
F. Simplified phlebography of the inferior 
vena cava in urologic diagnosis. Radiology, 
Feb., 1959, 72, 222-226. (Address: B. P. 
Sammons, U.S. Naval Hospital, St. Albans, 
The authors describe a simple, safe and diagnostic 

technique used in 85 studies of the inferior vena cava. 

Significant morbidity has been no greater than with 

routine intravenous pyelography. 

The indications for phlebography of the inferior 
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vena cava in the field of urology include: 1. diag- 
nosis and localization of primary retroperitoneal 
tumors; 2. diagnosis and localization of metastatic 
tumors, especially of testicular origin; 3. demon- 
stration of retrocaval ureters; 4. diagnosis of throm- 
bosis by clot or tumefaction in the renal vein or vena 
cava; §. as a follow-up to determine the results of 
surgical or roentgen therapy and as an index to the 
need for further therapy before symptoms occur; 6. 
demonstration of vena caval anomalies due to per- 
sistence of various parts of the cardinal venous 
systems. 

The only contraindications are sensitivity to io- 
dine, active thrombophlebitis in pelvic or lower ex- 
tremity veins, and severe concurrent renal and 
hepatic disease. Illustrative cases showing the value 
of this procedure are presented.—Donald N. Dysart, 


M.D. 


Bercstrom, J., Bucut, H., and Josepuson, B. 
Determination of the renal blood flow in man 
by means of radioactive diodrast and renal 
vein catheterization. Scandinav. F. Clin. & 
Lab. Investig., 1959, 2, 71-81. (From: The 
Clinical Laboratory, the Medical Depart- 
ment for Renal Diseases and the Roentgen 
Department, St. Erik’s Hospital, Stockholm, 
Sweden.) 


Outlined in some detail is a method for estimating 
renal clearance of I"! tagged diodrast based on the 
measurement of radioactivity of simultaneous 
arterial and renal venous blood samples, the latter 
obtained through appropriately placed catheters. 
Data obtained by the radioisotope method are com- 
pared with renal blood flow estimates done by the 
para-aminohippuric acid (PAH) method, and by 
other chemical procedures such as diodrast and 
inulin clearance. There appeared to be fairly good 
agreement in renal blood flow estimated by either 
whole blood or plasma extractable I'*' as compared 
with plasma extractable PAH. Both methods showed 
a substantial reduction of renal blood flow through 
both kidneys in 6 normal male subjects. Both meth- 
ods also agreed well, and showed a substantial re- 
duction in renal blood flow in 2 female patients 
known to have chronic pyelonephritis. Although 
interesting, radioactive diodrast estimation of renal 
blood flow is limited to an investigative procedure 
at this time.—Frederick ¥. Bonte, M.D. 


Harvarb, B. Marvin, Wuire, Rosertr R., and 
Watsh, James F., III. Experimental studies 
in acute retroperitoneal carbon dioxide in- 
suffation. ¥. Urol., March 1959, 87, 481- 
485. (From: The Department of Urology, 
West Haven Veterans Hospital, West Haven, 
Conn., and the Department of Urology, 
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School of Medicine, Yale University, New 
Haven, Conn.) 


Using dogs, the authors found that 1,200 cc. of 
carbon dioxide produced satisfactory visualization 
of all of the retroperitoneal organs and that addi- 
tional gas did not add or detract from the diagnostic 
quality of the roentgenograms. 

When used intravenously, carbon dioxide was 
tolerated in proportion to the rate of injection: 
10,000 cc. of carbon dioxide was given intravenously 
to one animal at a rate of 100 cc. per minute with- 
out demonstrable adverse effects; with per minute 
volumes of 200 cc. and 400 cc., large amounts of gas 
were tolerated before apnea and cardiac arrest could 
be produced. 

The wide margin of safety from embolic phenom- 
ena in the use of carbon dioxide in the retroperi- 
toneal space is quite evident from these studies. The 
disadvantages encountered are primarily technical 
and, as such, offer no contraindications to its use. 
Complications secondary to gas embolism seem to 
be nearly impossible to produce. 

The authors consider retroperitoneal pneumog- 
raphy with carbon dioxide a safe and dependable 
diagnostic procedure.—George W. Chamberlin, M.D. 

Nervous SYSTEM 
STaBERT, Cu., PEcKER, J., and JAvALet, A. 

(Rennes, France.) Indications des examens 

neuroradiologiques dans les tumeurs de la 

fosse postérieure. (Indications of neurora- 
diologic investigations in tumors of the pos- 
terior fossa.) ¥. de radiol., d’électrol. et de méd. 

nucléaire, March-April, 1959, 40, 127-134. 

The authors demonstrate that the neuroradiologist 
in his search for subtentorial tumors must be guided 
in his choice of technical approaches by classic 
neurologic analyses, which radiology cannot re- 
place. These special roentgen examinations should 
be confined to neurosurgical centers, since the de- 
lineation of certain tumors—and especially those of 
the cerebellar tonsils—may call for prompt surgical 
intervention. This applies even to the innocuous 
fractionated pneumoencephalography. 

In these fractionated studies, the authors usually 
introduce air by the lumbar route in spite of dif- 
ficulties encountered in proper positioning of the 
adult; however, when a fractionated study with the 
head lowered is desired, a small amount of iodized 
oil may be injected by the ventricular route.—Frank 


A. Riebel, M.D. 


SILVERMAN, FReperic N., and GILDEN, JEROME 
J. Congenital insensitivity to pain: A neuro- 
logic syndrome with bizarre skeletal lesions. 
Radiology, Feb., 1959, 72, 176-190. (Address: 
F. N. Silverman, Children’s Hospital, Elland 
and Bethesda Aves., Cincinnati 29, Ohio.) 


Abstracts of Radiological Literature 111 


The authors present the cases of two sisters with 
congenital insensitivity to pain. Both of these girls 
originally sought medical care because of bone 
deformities which had been thought to represent 
manifestations of some “skeletal dystrophy.” Retro- 
spective evaluation and clinical testing of one sister, 
after the syndrome of congenital insensitivity to pain 
was considered, indicated that the skeletal lesions 
were due to repetitive unrecognized trauma to the 
bones. 

This condition is of interest to radiologists be- 
cause of the skeletal lesions. These lesions can be 
divided into three broad classifications: macro- 
trauma—gross fractures and their sequelae; micro- 
trauma—stress fractures and osteochondroses; and 
various forms of osteomyelitis. Major fractures fre- 
quently occur and, due to the absence of pain, often 
are unrecognized leading to various deformities, 
progressive in type, as trauma is compounded on 
trauma. Repeated minor trauma frequently leads to 
metaphyseal lesions such as epiphyseal separations. 
Inflammatory bone lesions, actually chronic osteo- 
myelitis, used to cause considerable bone involve- 
ment before the era of antibiotics arrived. 

The radiologist should be alert to identify this 
syndrome on the basis of skeletal lesions recogniz- 
able as a result of repetitive trauma and/or infec- 
tion. His suggestion of the possibility of the presence 
of this syndrome may lead to careful clinical ques- 
tioning and examinations which are required to 
establish its presence, and in that way may help 
avert some of the late crippling deformities or early 
tragedies.—Donald N. Dysart, M.D. 


MISCELLANEOUS 


Hoecker, FRANK E., and HieBert, Homer L. 
A body-cavity dosimeter. Radiology, Feb., 
1959, 72, 254-259. (Address: F. E. Hoecker, 
Department of Radiation Biophysics, Uni- 
versity of Kansas, Lawrence, Kans.) 


Many types of body-cavity dosimeters have been 
developed in the past. Each has failed to obtain one 
or more of the required characteristics. The authors 
present a review of their work with a styrene-polyes- 
ter, which, when exposed to approximately 50,000 r 
of x-radiation, will convert from a liquid to a gel. 
The process of gelation can thus be used as a rough 
quantitative yardstick in the measurement of radia- 
tion dosage. To be useful as a dosimetric substance, 
the polymer must fulfill certain requirements. It 
must have: tissue density equivalence; a radiation re- 
sponse independent of the radiation energy, dose 
rate, and temperature; a sharp end-point index which 
will permit detection of small differences in dose; 
and stability at room and body temperatures. The 
radiation induced polymerization must be a linear 
function of the radiation dose and must be self- 
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terminating with termination of irradiation. In the 
present study the dosimetric liquid was contained in 
gelatin capsules (size 000) in which was also a small 
lead shot. The size is suitable for insertion into the 
colon, vagina or buccal cavity. The total gelation 
dose for the liquid was determined by subjecting it 
to single and to divided exposures from a 250 kv. 
G. E. Maxitron. Having established the threshold 
dose for the polymer, one of two methods for body 
cavity dose measurement may be used: (1) The 
dosimetric cell may be placed in the body cavity and 
the desired tissue dose administered. Upon removal, 
the cell is exposed to additional measured irradiation 
until gelation occurs. The cavity dose is then the 
difference between the threshold or gelation dose and 
the subsequently measured dose. (2) The cell may 
be pre-irradiated with a measured dose less, by any 
desired amount, than the calibrated gelation dose. 
The cell will then indicate when this residual dose 
has been delivered. Gelation occurs when the lead 
shot no longer sinks within the capsule. 

There are, however, several limitations and possi- 
bilities for error which must be considered. One of 
these is dose rate dependence. The dose rate depen- 
dence of the polymer used in these studies was in- 
vestigated by exposing different groups of cells to 
different fractions of the gelation dose, then at some 
later time (24 hours) exposing each group to a suf- 
ficiently large additional dose to cause gelation. It 
was found that in the low dose range (100 r/min.) 
the total dose required for gelation increased as the 
pre-irradiation dose increased. This effect is believed 
to be due to decay of the metastable radicals with 
time. However, it was found in earlier experiments 
that there was no significant dose rate dependence if 
the rates were in the 500-5,000 r/min. range; i.e., 
the total gelation dose was approximately the same 
using divided doses as it was using one single gela- 
tion dose in this higher range. 

The other main possibility for error lies in the fact 
that agitation markedly delays the polymerization 
process. Handling of the capsules and changes in 
body position would therefore affect the gelation 
dose considerably. This effect, however, has been 
minimized by a particular technique of filling the 
capsules. 

The proposed technique is not given as a finished, 
perfected procedure, but rather to point out some of 
the possibilities in this direction which should be 
further investigated.—Z. Petrany, M.D. 


WetsspLutTH, M., Karzmark, C. J., STEELE, 
R. E., and Serspy, A. H. The Stanford 
medical linear accelerator. II. Installation 
and physical measurements. Radiology, Feb., 
1959, 72, 242-253. (Address: M. Weissbluth, 
Stanford University School of Medicine, 


Clay and Webster Sts., San Francisco 15, 
Calif.) 
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A description is given of the physical and elec- 
trical characteristics of a traveling-wave, linear elec- 
tron accelerator designed to meet the requirements of 
supervoltage roentgen therapy. The accelerator was 
designed to operate at 6 mev. At this energy, it 
serves primarily as a source of supervoltage roentgen 
rays, and secondarily as a source of low energy elec- 
trons which may be employed in the treatment of 
superficial skin lesions. Typical operating conditions 
are at an electron energy of approximately 4 mev. 

A chemical dosimeter was used for calibration of 
the system. Additional information, both as to dose 
rate and total dose at certain relevant locations, was 
obtained by the use of an annular, parallel-plate 
ionization chamber. An independent monitor sys- 
tem, which functions as a rate meter only, served as 
an additional safety measure. Victoreen thimble 
chambers were used for periodic checks and calibra- 
tions of the monitor system. 

The instrumentation and techniques associated 
with various dosimetric measurements are dis- 
cussed.—Arno W. Sommer, M.D. 


Matsky, Srantey J., Rem, Cyprian B., 
Roswit, BERNARD, UNGER, Sot M., and 
Kerut, Epmunp. An external lead shutter 
system for supervoltage roentgenography. 
Radiology, Feb., 1959, 72, 263-265. (Address: 
S. J. Malsky, VA Hospital, 130 W. Kings- 
bridge Road, Bronx 68, N. Y.) 


An external lead shutter mechanism activated by 
a conventional impulse timer and adaptable to either 
supervoltage or orthovoltage roentgen therapy 
equipment is described. The usefulness of this system 
for supervoltage roentgenography stems from the 
fact that it reduces exposure to the patient during 
the “build-up” time of the generator by some 26 
per cent and, being separate from the roentgen-ray 
head, precludes the need for elaborately balancing a 
shutter system on the face of the port. When peak 
voltage is reached, a push button switch outside the 
therapy room releases the lead shutter which then 
falls freely by gravity, opening the face of the port.— 
Fohn S. Alexander, M.D. 


Cramer, Lester M., Warre, Joun H., Epc- 
coms, H., Ciinron C., 
Tuony, Joun H., Van Scorr, EuGene J., 
and SmirH, Rosertr R. Burn following acci- 
dental exposure to high energy radiation. 
Ann. Surg., Feb., 1959, 749, 286-293. (Ad- 
dress: L. M. Cramer, University of Rochester 


Medical Center, Rochester, N. Y.) 


The authors report in detail a case of a large 
truncal burn from an accidental exposure to high 
energy electron beam from a Van de Graaff accel- 
erator. The patient was not wearing a personnel 
dosimeter at the time of the accident. The calculated 
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total electron dose based on known technical factors 
was approximately 7,200 rep at the point of highest 
exposure. The maximum energy of the electron beam 
was 0.6 mev. The total dose of penetrating roentgen 
rays did not exceed 100 r and was probably in the 
range of sor or less. The primary beam covered an 
area approximately 6 inches in diameter, but ap- 
preciable scatter from the air was expected because 
of the skin-target distance, estimated to be from 12 
to 14 inches. 

No symptoms attributable to the acute radiation 
syndrome were expected and none were observed, 
since the electrons of the energy involved here are 
almost 100 per cent absorbed by 3 or 6 mm. of tissue. 
During the first forty days the patient did develop 
anemia and hypoproteinemia, which, in the absence 
of lymphopenia, were felt to be due to the chronic 
infection and seepage from the wound. 

The local skin changes were meticulously recorded 
from the first day of the accident until the two hun- 
dred and forty-third day when spontaneous healing 
was complete, following surgical debridement and 
skin grafting. The sequence of changes which took 
place in the skin resembled that of a thermal burn in 
the theoretic slow motion. Erythema did not appear 
until ten minutes after exposure; vesicle and bulla 
formation were delayed for ten days; and necrosis 
progressively developed until the end of the fourth 
month. 

The histopathologic changes could be divided into 
four distinct zones, since the maximum ionization 
from high energy electrons occurs at a level below 
the surface of the skin. The necrosis of the uppermost 
portion of the skin may have been partially due to 
vascular destruction in the underlying zones where 
greatest lonization occurred.— 7. T. Ling, M.D. 


LILIENFELD, ABRAHAM M. Diagnostic and 
therapeutic x-radiation in an urban popula- 
tion. Pub. Health Rep., Jan. 1, 1959, 74, 29- 
35. (Krom: Division of Chronic Diseases, 
Johns Hopkins School of Hygiene and Public 


Health, Baltimore, Md.) 


During 1956, a sample of the adult population of 
Buffalo, New York, was interviewed on the fre- 
quency of diagnostic roentgen-ray examinations dur- 
ing the preceding twelve month period and any pre- 
ceding roentgen or radium therapy. 
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About $0 per cent of the adult population had had 
one or more diagnostic roentgen-ray examinations 
during the twelve month period. The frequency of 
examination was greater in men than in women and 
in non-whites than whites. The upper socioeconomic 
group received more roentgen-ray examinations than 
other groups. 

Fight per cent of the white population had re- 
ceived therapeutic exposure during a lifetime as com- 
pared with 2.5 per cent of the non-white population. 
Women of both races had a higher frequency of such 
treatment than men. For both sexes of the white 
population, the upper socioeconomic group had a 
greater frequency than the lower groups. 

The frequency of roentgen-ray diagnostic and 
therapeutic procedures was higher among the Jewish 
members of the population than among the non- 
Jewish members. The distribution of roentgen-ray 
examinations and therapeutic procedures by religious 
and socioeconomic groups was similar to the distribu- 
tion of leukemia. 

The author feels that further studies are needed in 
other geographic areas to obtain more detailed in- 
formation concerning exposure to therapeutic and 
diagnostic radiation.—George Tievsky, M.D. 


ROMMHOLD, WALTER, and SCHOKNECHT, GUN- 
TER. Messungen tiber die Dichtigkeit geschlos- 
sener radioaktiver Praparate. (Measure- 
ments of the leakage from sealed radioactive 
preparations.) Strahlentherapie, Jan., 1959, 
708, 145-153. (From: Strahlenabteilung des 
Stadt. Auguste - Viktoria - Krankenhauses, 
Berlin-Schéneberg, Berlin, Germany.) 


In substance, this is a plea for more rigid and 
sharply defined tests of the competence of the seal 
in sealed radiation sources. Rules which apply to 
sealed radium sources should also be made applicable 
to gold plated cobalt 60 beads. 

Tests of so-called sealed preparations with newer 
methods (scintillation counter) show that sources 
which are classified as “‘sealed”’ by present criteria 
leak a perceptible amount of radioactive material. 
Indeed, some sources so much exceeded the bounds 
of what might be called “sealed” for practical pur- 
poses, that the authors feel that they should no 
lonzer be so classified.—Henry G. Moehring, M.D. 
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radiation exposure 


25% less MAS to do the 


same radiographic job nothing else to change 
...no increase in KV or developing time 


“changing” frequency 


one charge lasts three months 
(with level-keeping replenishment, of course) 


fogging and streaking 


PIX yields crystal-clear radiographs uniformly 


processing costs 


it costs less-per-film to process with PIX... 
and we've got the figures to prove it 


handier to use, too, in this new plastic bottle packaging... 


Great new idea in solution packaging. 
Comes ina squareface plastic bottle 
(lightweight, flexible, unbreakable, reusable) 


snug in a sturdy paperboard carton K ) 


lift the cover and pour solution out: 


fixer hardener is located below 


in a separate plastic container 
with a flexible spout. Simply tear out 
paper window, unfold spout, and pour. 


Your local Picker man will be glad to start you on 
PIX processing whenever you say: today is none too 
soon to begin enjoying its benefit. 
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1401 North First Avenue « Maywood, Illinois 
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For your protection... 


For your complete safety, this newest Westinghouse 
X-ray table gives you built-in protection from the 
three sources of secondary and scatter radiation. 
Here’s how... 


1. Counterbalanced metal shield slides easily up from 
the table . . . slides down for radiography—com- 
pletely out of sight, out of the way. Barium chan- 
nel between shield and table collects ‘‘run-off.”’ 

2. The “Capri” is completely enclosed—permits work 
around the table with adequate protection from 
back scatter. 


3. The Bucky slot guard can be closed during fluoro- 
scopy for additional protection. 

Other features you’ll appreciate in the new ‘Capri’: 

Extremely easy fluoroscopic movement . . . smooth, 


Westinghouse “Capri” Table Features 
a Scatterproof Radiation Shield 


smooth table movement from vertical to 15° Trendelen- 
burg. Accepts the popular Fluorex® Image In- 
tensifier. 

Your Westinghouse X-ray representative can supply 
complete details . . . or write: Westinghouse Electric 
Corporation, X-ray Division, 2519 Wilkens Avenue, 
Baltimore, Maryland. 

See the “Capri” at the 45th annual meeting of the 
Radiological Society of North America in Chicago, 
November 15-20. J-08383-R 


YOU CAN BE SURE...1F ITS 


Westinghouse 


WATCH WESTINGHOUSE FOR NEW DEVELOPMENTS IN RADIOLOGICAL EQUIPMENT 
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...X-tra value 
there’s no delay the G.E. way 


Dealing with General Electric is like 
owning your own complete warehouse 
of x-ray supplies. You get fast action on 
every order from any of 68 strategically 
located factory-operated offices. 

No need for “scatter-buying” from 
several different sources. Get everything 
you need by “shopping” the complete 
selection of products listed in the G-E 
X-Ray Supply and Accessory Catalog. 

Call your G-E x-ray representative 
(he’s listed in the yellow pages of your 
phone book). Or write X-Ray Depart- 
ment, General Electric Company, Mil- 
waukee 1, Wisconsin for Pub. A-126 
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EXAMPLE: 


Continuous cash savings—G-E SUPERMIX® 
film processing chemicals are today’s lowest- 
priced quality solutions. Convenience packaged, 
too, in tough, knock-about plastic containers — 
developer, fixer, refresher and fixer-neutralizer in 
graduated polyethylene bottles that mix a gallon. 
(And so lightweight they’re a joy to handle.) 


Progress /s Our Most Important Product 


GENERAL ELECTRIC 


ONE CALL DOES IT ALL...FAST 
x-ray supplies 
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Manuscripts offered for publication and other correspondence relating to the editorial management and 
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When it’s 


HIGH 


ILFORD Red Seal X-ray Film is Still Consistent in 


Contrast Here is an extremely high-speed film, designed to complement the 
higher KV capacity of modern X-ray equipment. Ilford Red Seal pro- 
vides the strong film contrast so necessary in the interpretation of 
high voltage radiographs. 


‘“‘Washed out” radiographs are an unnecessary handicap to technician 
and radiologist alike. Red Seal is always consistent in contrast, in 
definition and in detail—even up to 150 KV! 


This superior product is supplied in Ilford’s exclusive package of 3 units 
of 25 films each, fully interleaved for maximum film protection. 


ILFORD ING. 37 WEST 65th STREET, NEW YORK 23, N.Y. 


IN CANADA: CANADIAN DISTRIBUTORS FOR ILFORD LIMITED, LONDON: W. E. BOOTH CO., LTD., 12 MERCER ST., TORONTO 2B 
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For greater diagnostic accuracy 


in EXCRETORY UROGRAPHY 
RETROGRADE PYELOGRAPHY 
VASOGRAPHY 
OPERATIVE CHOLANGIOGRAPHY 


SODIUM 
Radiopacity........... HIGH > 
LOW 
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“As a result of...our experience 
with it in 2700 cases it is our 
opinion that Hypaque is by far the 
best medium now available for 
intravenous urography.” 


Lloyd, F. A., and Braman, Robert 
(Northwestern-Univ.): An evaluation 

of Hypaque as a urographic medium, 
Read at meeting of North Central Soc. 
Am. A., Cleveland, Ohio, 

Oct. 3 to 5, 1956. 


Supplied: 50% sterile aqueous solution 

in ampuls of 30 cc., boxes of 1, 10 and (|, )uithnop LABORATORIES 
25; vials of 20 cc. and 30 cc., boxes of New York 18, N.Y. 
1, 10 and 25. 


Hypaque (brand of diatrizoic acid), trademark reg. U.S. Pat. Off. 
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for superior visualization 


GALLBLADDER 
ann DUCTS 


“There are three main advantages in the 
use of Telepaque: (1) excellent cholecystograms are 
ai readily obtainable, (2) the side reactions 
é- = are usually minimal, only rarely very 
disturbing, and often completely absent, 
(3) in a fairly large percentage of cases, 
the cystic and the common ducts are 
quite definitely outlined, and occasionally 


even the hepatic duct.” 

~ 

~ Buckstein, Jacob (Cornell Univ.): 
~ The Digestive Tract in Roentgenology, Philadelphia, 
~ J. B. Lippincott Co., 2nd ed., 1953, Vol. 2, p. 1003. 
~ 
~ 
~ 
~ 
~ 
~ — Dose: 2 to 3 Gm. (4 to 6 tablets) 


at night after a light supper— 
patient’s gallbladder concen- 
trates Telepaque during the night 
(on his own time) — ready for 


. x-ray study in-the morning. 
LABORATORIES 
New York 18, N.Y. Supplied: Tablets of 500 mg., en- 


velopes of 6 tablets, boxes of 5 
and 25 envelopes; also bottles of 
500 tablets. 


Telepaque (brand of iopanoic acid), trademark reg. U.S. Pat. Off. 
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Dependable instrumentation is vital 


for kidney function studies with 


Radioiodine labeled diodrast and other iodine labeled 


dyes are widely used today in evaluation of kidney ‘ 


function.* For this application, Nuclear-Chicago has 


assembled this newly designed, complete system to mail 
possible a study of the function of each kidney 
independently. Two collimated scintillation detectors, | 
two count ratemeters, and two recorders are used. 
Radioactivity curves for each kidney are recorded 
separately. The vascularity, parenchymal function, and 
patency of the excretory ducts can be studied by 
inspection of the recorded curves from each kidney. 
This same equipment can be used for liver function 


studies, cardiac output measurements, studies of 


coronary artery circulation, and evaluation of thyroid 
function. A complete dual system, including the 
mobile stand, is reasonably priced. 


For thirteen years, Nuclear-Chicago has been the leade 


in the development of high quality, reliable radio- 


activity instrumentation for the medical profession. 


We would be pleased to discuss your needs with you. 


nuclear-chicago *“Diagnostic Applications of 


CSD RP OR ATION Radioactive Isotopes” explains 
in detail the procedure for 
Kidney function studies as 

well as eight other common 
radioisotope procedures. 

Please ask for your free copy. 


307 E. HOWARD AVE., DES PLAINES, ILL. 
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NAUSEA/VOMITING/VERTIGO 


on 


SPECIFIC 


Avoids unnecessarily 
diffuse or diverse 
drug action: effec- 
tive in economical 
once-a-day dosage 


ESTABLISHED 


6-year record of suc- 
cessful use in daily 
practice; consistently 
favorable reports? 


NCOMPLICATED 
Has known contraindi- 
Eations; tree of hepatic, 

and hemato. 


Nazards observed | FORMERLY BONAMINE 
witht phenothiazines 


SUPPLIED: 
BONINE Tablets, scored, 25 mg. 


BONINE Chewing Tablets, 
mint-flavored, 25 mg. 


BONINE Elixir, cherry-flavored, ideal for 
children, 12.5 mg. per teaspoonful 5 cc). 


DOSAGE; Adults, 25 to 50 mg. once a day. 
Children, usually ‘half the adult dose. 


BONINE REFERENCES. 


3. Charles, C. Geriatrics 11, 


4. Weill, Firdakcad tien 
4:9 No.3,1954 
sey 53:128, 1956 


(BON’-EEN) 6. Sem 


yer, J. GP 14:324, 


(FORMERLY CALLED 


Air Force 


is the new name wail 
Including nausea and vo iting of pregnancy 
for the SAME motion sickness fadiation sickness yertigo 
associated with cerebrai arteriosclerosis 
ct 
superior produ 


Pfizer Science for the world’s well-being 


PFIZER LABORATORIES Division, Chas. Pfizer & Co. ine Brooklyn 6, New York 
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GAMMA SPECTROMETERS ¢ SCALERS ¢ RATE METERS e AMPLIFIERS ¢ DOSIMETERS 


new Victoreen 


MINOMETER 


9 20 or 200 mr full-scale with standard 200 mr pencil 
Meter-indicating 
4 inch mirrored-illuminated scale 


vf Charge on any Minometer II, read on any other 
Minometer II 


W Increased accuracy 
Greater convenience 
Transistorized circuitry 


A-479A 


Send for copy of Form 3042B-9. 


The Victoreen Instrument Company 
5806 Hough Avenue ¢ Cleveland 3, Ohio 
Export Department, 135 Liberty Street, New York 6, N. Y. 
Cable: TRILRUSH, New York 
GAMMA IRRADIATORS e POWER SUPPLIES e ANALYZERS ¢ GAMMA SPECTROMETERS 
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SOUTH PUSHECK ROAD, BELLWOOD, ILLINOIS 


AND VALVES 


TWO NEW TUBE UNITS 
WITH THICKER 
DISK-TYPE ANODES 


GREATER 


ANODE HEAT 
STORAGE CAPACITY! 


Another first! Dunlee has reversed the trend to a 
larger diameter disk-type anode by increasing the mass 
instead to produce a special-thickness 17° tungsten 
disk anode! This new technique has made possible two 
new tube units having tremendous loading capacities 
and higher kilovoltage ratings without increasing size. 


New HRZ-9 

500 MA—150 KvP 
135,000 Anode 

Heat Storage Capacity 


Full-Travel Undertable 
Rotating Anode Tube 
Unit For all types of diag- 
nostic service including 
Cineradiography and 
Heavy-duty serialography 
and Fluoroscopy service. 


1023 


For quick, sure, 
trouble-free tube 
replacement, whatever 
your brand of tube 
housing, insist 

on Dunlee! 


New HRZ-7 

500 MA—150 KvP 
135,000 Anode 

Heat Storage Capacity 
Overtable Rotating Anode 
Tube Unit 

Ultra Heavy Duty 

Quiet Operation 
Shockproof-Diagnostic 
Maximum Cooling Rate 
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DUO-TILT 90/90 
Motor-Driven TABLE 


for FLUOROSCOPY and RADIOGRAPHY 


Write for complete details 


* Operates on a SINGLE fulcrum . .. tilts in one continuous 
movement from 90° vertical to 90° trendelenberg (180° 
angulation) with NO shifts or stops. It can be set to stop 
at horizontal automatically, if desired. 


* During fluoroscopy, as the table is tilted, the spot device 
rotates around and does not move away from the position 
occupied by the operator. 


* Easily visible scale shows exact table angulation. 


* Spot Device mounted atop a telescopic tower gives lowest 
profile of any comparable X-Ray table. 


* Spot film device is quickly and easily "parked" out of the 
way, leaving table top free and clear. 


* NO ROOM ALTERATIONS REQUIRED. 
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X-RAY COMPANY 


1932 No. Burling St.—Chicago 14, Ill. 
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SUPERB VISUALIZATION 


[Me MINIMAL SIDE REACTIONS 


“Particularly notable in our series of 1500 cases with 
miokon, was the low incidence of minor side 
reactions such as nausea and arm pain.” 


“... diagnostic pyelograms were obtained in over 96% 
of the cases, a percentage higher than previously recorded 
with any contrast medium in this hospital.” ! 


1. Nicolai, C. H.: MIOKON, A New Intravenous Urographic Medium, J. Urol. 75:759 (April 1956). 


ST. LOUIS + NEW YORK + MONTREAL 


FOR INTRAVENOUS UROGRAPHY 
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“INTRAVENOUS CONTRAST MEDIA 
FOR VIRTUALLY EVERY UROGRAPHIC. 
AND ANGIOGRAPHIC NEED. 


RENOGRA F IN 30% 


intravenous urography for retrograde 
and angiography. Ampuls  pyelography. Rubber- 
25cc.andicc. for. —capped vials of 
sensitivity testing. Eachcc. 50cc. Each cc. contains 
contains 600 mg. of dia- 299 mg. of diatrizoate 
trizoate methylglucamine. -methylglucamine. 


| FOR RETROGRADE PYELOGRAPHY WITH 
ADDED ANTIBACTERIAL PROTECTION... 


Retrografin provides all the advantages of Renografin 30% and in addition, it contains 26% 
neomycin (as sulfate) for widely effective bactericidal action in cases of proved or 
suspected urinary tract infection. Supplied in 50 cc. vials. _ 


well tolerated systemically and locally 


“In view of the low incidence of reactions, w or Renografin to other opaques tested. * pe 
DeCarlo, J., and Sod, L.M.: Clinical Report to oe’ Institute for Medical Research, March, 1956. 7 


of the urographic examination . . 

“As little as 5 minutes after the end of the injection, we obtained constant and good : 

visualization of the and calyces.” 
(May 


SQUIBB TRADEMARKS. 


i 

Lo 

sensitivity testing. Each cc 4 

contains 760 mg. of 
trizoate methy amine. 

Squibb Diatrizoate Methylglucamine and Neomycin Sulfate 

A 


Affording an exceptionally clear field for x-ray visualization 


Dulcolax has been widely used to empty the colon prior 
to abdominal radiography with eminently satisfactory results'-¢ 


The Contact Laxative Enemas eliminated 


Gas and fecal shadows reduced to a minimum 


No interference with normal motility 


® 
[| CO ax Irritation of the G.I. tract avoided 
Two easy-to-use dosage forms — tablets and suppositories. 


Not dependent on systemic absorption for its action, Dulcolax 
induces coordinated peristaltic contractions throughout the colon 

on contact with the colonic mucosa. 

Dosage: For x-ray visualization three tablets at night supplemented 
by a suppository 1 to 2 hours preceding x-ray examination. 

Note: Tablets are enteric coated, and must be taken whole, not 
chewed or crushed; they should not be taken with antacids. 
Supplied: Dulcolax® (brand of bisacodyl). Yellow enteric-coated 
tablets of 5 mg. in boxes of 6 and bottles of 100. Suppositories of 10 mg. 
in boxes of 6. Under license from C. H. Boehringer Sohn, Ingelheim. 
Bibliography: 

1. Barth, H.: Deutsches med. J. 4:415 (Aug. 15) 1953. 

2. Hauff, F. W.: Deutsches med. J. 5:483, 1954. 

3. Kolshorn, R.: Muenchen. med. Wchnschr. 96:949, 1954. 

4. Kremer, K., and Grewe, H. E.: Aerztl. Wchnschr. 10:529, 1955. 

5. Poppel, M. H., and Bangatta, C. K.: Am. J. Roentgenol. (in press). 
6. Schlegel, B.: Klin. Wehnschr. 32:557 (June 15) 1954. 
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BUCKY GRIDS 
for Radiography 
at High Kilovoltage! 


with the Recjoromatic| Bucky 


12:1 Ratio Linear 

Clean-up—Excellent to 110 KVP, good to 125, acceptable to 150. 
Focal Ranges—36 to 40 inches, or 60 to 72 inches. 

Tube Centering—Moderately critical. 

Tube Angling—Longitudinal to table top. 


=, — 16:1 Ratio Linear 

=) Clean-up—Excellent to 125 KVP, good to 150. 
Focal Range—( Fixed, 40-inch target to film distance.) 
Tube Centering—Critical. 


Tube Angling—Longitudinal to table top. 


Ratio Crossed 
w 


= NEW “Rhombic Pattern” Grid 
: (Effective ratio 16:1 plus) 
Clean-up—Superior to 125 KVP, good to 150. 
Focal Ranges—36 to 42 inches, or 48 to 72 inches. 
Tube Centering—Ample latitude. 
Tube Angling—Contraindicated. 


Cansult youn X-ray Supplier 
LIEBEL-FLARSHEIM COMPANY CINCINNATI 15, OHIO 


DIVISION OF RITTER COMPANY INC. 
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Cobalt radiation from any angle 


The Orbitron is a highly advanced, precision-engineered Cobalt 
therapy unit ideally suited to stationary field treatment, in 
addition to permitting full rotational and arc therapy. Its 
unique space-saving design allows precise adjustment of the 
radio-active source in any desired position in relation to the 
patient. The specially constructed source container fully 
protected (0.6 milli-roentgens per hour at a metre with a source 
of 2000 curies) is mounted on a motor driven annulus. This 
can be conveniently positioned for stationary port therapy, and 
fully rotated or oscillated at any selected arc speed between 
} r.p.m. (480 seconds per revolution) and } r.p.m. (120 seconds 
per revolution). The Orbitron is remotely controlled from a 
compact desk-mounted unit. With 2000 curies of Cobalt 60 
the dose rate is initially 60 roentgens per minute at a distance 
of 75 cm. and 90 ‘r’ per minute at 60 cm. 


For further details, please write to:— 


with the NEWTON VICTOR ORBITRON 


The patient’s table is mounted on 
rails for free travel in two direc- 
tions ; three spotlights on the yoke 
provide rapid and accurate posi- 
tioning of the patient. The operator 
is here seen positioning the protec- 
tive container by a remote hand 
control. 


The Orbitron’s remarkable freedom 
of movement for positioning both 
the radio-active source and the 
patient, is illustrated by this 
stationary field treatment. 


NEWTON VICTOR LIMITED 


132 LONG ACRE, LONDON, W.C.2. 


X-Ray Department of 


METROPOLITAN -VICKERS 


ELECTRICAL CO LTD - TRAFFORD PARK - MANCHESTER, |7 


An A.E.I. Company 
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The One Isotope Lab That Grows with Your Needs 


FITS ANY CLINICAL RADIOISOTOPE PROGRAM...LARGE OR SMALL, PRESENT OR FUTURE 
The ISOLAB grows with the needs of any __ practically any isotope diagnosis. No other 


clinical radioisotope program—large or small, system offers this convenient, economical, 
present or future. The basic system handles a built-in flexibility. Designed by leading con- 
limited program. Integrated NMC. instru- sulting physicists. Built by pioneers in nuclear 
ments may be added as needed to handle instrumentation. 

THE BASIC SYSTEM WORK HANDLED 

Mobile Cabinet Console. 

Two extra compartments for _ Thyroid function tests 

additional instruments. Ce Pernicious anemia diagnosis 

on spring loaded arm. Vari- Localization of metastatic masses 

able fixed arm also available. i Substernal extensions 

Decade Scaler. Count rate- 


9098 9 


- Lymph involvement 
meter may be used in same 


location. Urine counts 


ADD INTEGRATED EQUIPMENT AS NEEDED 
TO HANDLE ADDITIONAL RADIOISOTOPE USES 


Well Counter. Whole blood and plasma volume measurements, measurement 
of red cell mass and survival times, pernicious‘-anemia diagnosis, fat absorption 
tests, protein bound iodine tests or conversion ratio, saliva iodine tests, iron 
turnover studies, indication of internal hemorrhaging. 


Linear Count Ratemeter and Recorder. Brain and eye tumor localization, cir- 
culation times and indices, cardiac output tests. Nore: Any make of recorder 
may be used. 

Dual Count Ratemeter and Recorder. Kidney and liver function tests, circu- 
lation times and indices, Rose Bengal jaundice test. Nore: Any make of re- 
corder may be used. 


Second Arm and Scintillation Probe. For use with dual count ratemeter and 
recorder. 


Pulse Height Analyzer. Permits detection, localization and measurement of an 
extremely small quantity of radiosotopes with much lower background level. 


Spectrometer Scintillation Probe. A highly sensitive instrument for use with 
the pulse height analyzer. 


6) LINEAR COUNT RATEMETER PULSE HEIGHT ANALYZER SPECTROMETER 


SCINTILLATION PROBE 


FOR A DEMONSTRATION OR MORE INFORMATION, WRITE, WIRE OR TELEPHONE COLLECT 


Nuclear Measurements Corp. . 


2466 N. Arlington Ave. + Telephone: Liberty 6-2415 
INDIANAPOLIS 18, INDIANA 
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MEDOPAQUE-H 
CHOLANGIOGRAM 


improved 


MEDOPAQUE-H 


for Hysterosalpingography and Cholangiography ~ 
RADIOLOGICALLY IMPROVED 


20% net iodine content provides optimal radio-contrast 


CLINICALLY IMPROVED 
ON well tolerated, completely absorbable, suitably 
N viscous, aqueous and miscible 


PRICE UNCHANGED 


$1.75 per vial of 10 cc. In quantity as low as $1.50 


‘ MEDOPAQUE-H is an aqueous, sterile, viscous 
contrast solution containing 35% Sodium Ortho-iodohippurate, 
10% Sodium lodide and a blend of polyethylene glycols. 


MEDOPAQUE-H 
HYSTEROGRAM 


7 cc. of Medopaque-H 
dissemination in 
peritoneal cavity. 
Superb visualization 
of the cervix, 
isthmus corpus and 
uterine tubes. 


BELL-CRAIG, INC. 


Manufacturing Chemists 
b 270 Lafayette Street, New York 12 


In Canada: GILBERT & CO., LTD., Toronto 4 
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Postoperative cholangio- 
gram showing incom- 
pletely obstructing stone 
in distal end of common 
duct. Note emulsion in 
duodenum and pancreatic 
duct. Mulsopaque con- 


trast medium was used. 


“MULSOPAQUE” is the registered trademark under which all leading x-ray deal- 
ers supply an emulsion of ethyl iodophenylundecylate prepared by Lafayette Pharma- 
cal Inc. to provide good adhesion to mucosa, low viscosity, low surface tension, mis- 
cibility with tissue fluids, and good radiopacity. The compound is synthesized by the 
Research Laboratories of Eastman Kodak Company. The trademark serves to indicate 
to the radiologist continuity of experience in the manufacture of this radiographic 
contrast medium. 
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SCHICK X-RAY COMPANY, Inc... CHICAGO | 


X-Omat 
installations 
can Now process 


all leading brands 
of film with 


HUNT GRAPH-O-MAT’ Chemicals 


Hunt Graph-O-Mat Chemicals are guaranteed to give 
trouble-free performance all day long with the X-ray 
film of your choice. 


Special formulations completely eliminate dirty developer 
rollers, excessive foam, and improper hardening — the 
three major causes of X-Omat processing difficulties. 


1. Hunt Graph-O-Mat Developer keeps rollers clean 
while it suppresses foaming action. 


2. Extra hardening action of Hunt Graph-O-Mat 
Stop enables the radiologist to use any brand of 
film with freedom from softening, sticking or 
edge frilling. 


3. Hunt Graph-O-Mat Fixer is formulated to give 
the maximum in fixing capacity and washing 
efficiency. 


Why endure another day of jam-ups caused by chemical 
deposits on the rollers and excessive foam when you can 
prevent this by standardizing on Hunt Graph-O-Mat 
Chemicals. No special cleaners necessary. Also, Hunt 
Graph-O-Mat solutions will arrive in cold weather ship- 
ments without troublesome precipitates. 


Hunt Liquid X-ray Developers and Fixers for manual] and 
Pako processing and Hunt bulk chemicals for Cine- 
radiography. Write for general catalogue. 


Send today for another problem solver — 
Your free copy of the ‘HUNT GRAPH-O-MAT 
MIXING AND SILVER RECOVERY MANUAL” 


PHILIP A. HUNT COMPANY 


PALISADES PARK, NEW JERSEY 
BRANCHES IN PRINCIPAL CITIES 


In Canada: Philip A. Hunt Company (Canada) Ltd., 207 Queen’s Quay West, Toronto 
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... From Philips 


... the same electronic research center 
that brought you the world famous 
Philips ‘Image Intensifier’... 


a 
dictating / Transcribing Machine 
... the MAGAZINE LOADING 


orld’s most advanced moderately 


riced dictating/transcribing ma- 
hine + 50% simpler to use... five 
ontrols where others use ten * mag- 
loading extra-long dictating 
pacity Easy portability re- 
sable magnetic tape » automatic 
unter * only $179.50 (plus tax) 
mplete with loaded magazine, log 
tad and dust cover, plus choice of 
microphone/speaker, or (B) 
ethoscope headset with foot con- 
ol, or (C) stethoscope headset with 
Ypewriter control (latter at slight 


‘tra cost). 
ty the Norelco ‘35’ in your own North American Philips Co., Inc. Pee) 
iboratory or office and discover how sn a Division, 230 Duffy Ave., Hicksville, L. I., N. Y. 
lich time it can save you in the I am interested in the Norelco 
mee, records and other medical pa- ei 
verwork, Send coupon (right) for (Please arrange for a free 
ill information and a free demon- 
tation ...without obligation. by Philips Industries, 116 Vanderhoof Aves, Toronto, Ont. 
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4”x4” straight-hood 
super-speed model 


New 4’x4” Photofluorographic Camera now added 
to Fairchild-Odelca line 


4”x4” angle-hood 
super-speed model 


70 mm straight-hood 
super-speed model 


70 mm angle-hood 
super-speed model 


X-RAY CAMERAS AND ACCESSORIES 
U 


Now Fairchild-Odelca offers you a straight-hood 4x4” cut- 
photofluorographic camera designed for diagnostic X-ray of am} 
latory patients, for mass chest surveys, and for preventive, 
periodic examinations of patients and personnel. This straigi 
hood camera completes a line which already includes a 70 » 
roll-film camera, available in both straight-hood and angle-hy 
models, and a 4x4” cut-film angle-hood model. These four mod 
offer you a wider choice than ever to meet your own specific need 
All models offer these important advantages: 


Test results* prove that average patient exposure to radiation, with | 

Fairchild-Odelea, is only 10 mas or 0.2r. That’s because the camer 
concentric mirror optical system requires only one-fifth the exposuy 
of refractive lens cameras. | 


NEGATIVES OF SHARP DIAGNOSTIC QUALITY 


Under 5x magnification, Fairchild-Odelca negatives clearly show 

lines of a 60-line grid—a resolution not possible with refractive lens cap 
eras. Use of the Fairchild-Odelca permits more efficient screening a 
earlier diagnosis . . . results in lower hospitalization and treatment cos 


| 
80°% LESS PATIENT EXPOSURE TO RADIATION | 


CAMERA ALWAYS READY FOR USE 


There are no individual cassettes to load. All you do is press the Xa 
exposure button. All Fairchild-Odelca cameras are available with aut 
matic film transport mechanisms for both roll-film and cut-film. 

70 mm camera, equipped with a 100-foot roll film cassette, is ideal 
mass chest X-rays. A 40-exposure hand-operated cassette excels 
routine hospital admissions work. A 40-exposure motor-operated 
sette permits serial studies (6 frames/sec.). With the 4’x4” came 
you can make up to 100 exposures, automatically, at one loading. 


SAVINGS IN RETAKES, FILING SPACE, FILM COSTS 


Need for retakes is virtually eliminated by the high resolution of 
negatives, the high lens speed which stops all patient motion, and aut 
matic safety devices which prevent multiple exposures or errors in id 
tification. Filing space requirements, as well as film costs, processil 
and handling, are cut to a minimum by the small size film. 


*To get detailed information on Fairchild-Odelca photofluorographic cameras, 
including results of comparative radiation tests, 
mail coupon today for brochure. 


Industrial Products Division, Dept. 55 

Fairchild Camera and Instrument Corp. 

580 Midland Avenue, Yonkers, N. Y. 

©) Please send me your new leaflet on the Fairchild-Odelca 4’x4" 
straight-hood camera. 

OC Please send me your 22-page illustrated brochure describing 
Fairchild-Odelea photofluorographic cameras and comparative 
radiation tests. 


Name — 
Company — 
Street — 
City Zone State —— 
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PICKER “Cliniscanner” 

igle-hy 

ur mod 


ific 


4 every 
camer 
clinic 
(private / 
show can now 
> lens car 
ening afford it 


nent costs 


the Xa 

os major breakthrough in bringing precision 

is ideal scintillation scanning within low-budget reach, 
excels | 

rated ci 

cal costs so little... $3300 complete 

ding. 


does so much ... ali manner of scintillation scanning (uptake measurements, too) 
focusing and uptake collimators are both provided 


so well ... high accuracy scan images with small doses 
has 2” crystal — Pulse Height Analyzer — variable contrast enhancement 


so easily ... Simple controls, motorized detector travel 


‘ion of t 
aut 
yrs in id 
processil 


\ 


it’s so compact 
... fits into the smallest ™ Get particulars from your local 
office—either mobile stand Picker office (see phone book) 
or wall mount or write: Picker X-Ray Corpora- 
tion, 25 South Broadway, White 
Plains, New York. 


} and so handsome 


... beautifully propor- 
tioned and finished to 
complement any decor 


a 


cribing 
parative 


ho capital investment if you'd rather rent—ask about the PICKER RENTAL PLAN 
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@ We purchase all makes and sizes from any point in the 
nation, and pay the freight cost. 


@ We remit in advance if desired, or promptly after receipt | 
and tally of the value. 


@ Write for prices today. We will send shipping labels, and 
direct your film to our nearest plant. 


DONALD McELROY, 


53 W. Jackson Blvd., Chicago 4, Ill. 


The SMITH Pneumatic 
Compression Paddle 


(PATENTED) SASK. DEPT. OF PUBLIC HEALTH 
® A deluxe instrument for graded and guided compres- for 
sion in Roentgen studies of the Gastro-Intestinal Tract. ALLAN BLAIR MEMORIAL CLINIC 
® Used in the prone position for the better visualization SASK. CANCER COMMISSION, 
of the mucosal patterns. With it, ulcers, polyps, indeed all Regina, Canada 


forms of disease can be more clearly shown. 
SALARY RANGE: $606-$736 per month. 


REQUIREMENTS: Completion of a four years honours 
course in physics and a graduate degree in physics. Pref- 


erably interest and experience in radiation physics and 
<5 isotopes. | 


DUTIES: To work in collaboration with medical staff 


in the treatment of cancer patients. | 
® Hand made of five ply plexiglas with imbedded metal 
ring for quick fluoroscopic localization. The inflated rub- 
ber bladder can be used near the costal cage and iliac 
crests where the bony structure usually displaces the ordi- 
nary solid compression devices. Will not slip out of posi- 


tion. Length of paddle 22 inches. 
$52.00. Sold by all X-Ray Dealers APPLICATIONS: Forms and further information avail- 
able at the Public Service Commission, Legislative Bldg., 


PENNSYLVANIA X-RAY CORPORATION | age, gamaam Canada. Applicants should refer to file 
732 Castlewood Road No. 6178. 
GLENSIDE, PENNSYLVANIA | 


APPARATUS: Conventional X-Ray therapy units and 
cobalt 60 teletherapy unit. This latter is suitable for both 
fixed and rotational therapy. There is a full equipped 
and active isotope section. 800 mgm, of radium are in 
constant use for treatment in surface applications, im- 
plantation techniques and intracavitary techniques. 


cumulative sick leave allowance annually with pay, ex- 
cellent pension and group life insurance plans and other 


| 
| BENEFITS: Four weeks holiday and three weeks ac- 
| benefits. 
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mounting clinical preference 


Bunamiodyl 


unmatched in oral cholecystography 


no confusing intestinal residual Unlike iopanoic 
acid, ORABILEX does not leave exaggerated intestinal opacities 
which can interfere with diagnostic accuracy.'© Absence of dis- 
turbing shadows from an occasionally overlying gut is thus “a 
distinct advantage”? of this medium. 


improved visualization Optimal density of opacifica- 
tion is achieved with this diagnostic medium.!-? The character- 
istic “see-through” density of opacification adds to the diagnostic 
advantages of ORABILEX.” 


exceptional avoidance of side effects 
Avoidance of side effects, particularly diarrhea and dysuria, is an 
outstanding advantage of ORABILEX.!-? Comparisons with other 
oral cholecystographic agents,!35.%7 confirm that this new oral 
medium is unequalled in its ability to free the patient from dis- 
tressing reactions. 


growing recognition The ever-increasing number of 
favorable reports!~7 indicates the growing preference for ORABILEX. 
Controlled clinical studies in more than 5,000 cases confirm the 
diagnostic clarity, absence of patient discomfort and reliability 
of the single 6-capsule dose. 


(1) Teplick, J. G.; Adelman, B. P, and Steinberg, S. B.: Am. J. Roentgenol. 
80:961, 1958. (2) Tice, G. M.: J. Kansas M. Soc. 60:118, 1959. (3) Geffen, 
A.: Radiology 72:839, 1959. (4) Van Epps, E. F: J. Iowa M. Soc. 49:331, 
1959. (5) Whitehouse, W. M., and Fink, H. E.: Bull. Univ. Michigan., to be 
published. (6) Heacock, C. H., and Wilson, J. M.: Memphis M. J. 34:187, 
1959. (7) Arcomano, J. P; Barnett, J. C., and Immerman, L. L.: Am. J. Digest. 
Dis. 4:466, 1959. 

ORABILEX (Bunamiodyl) is supplied in envelopes of 6 capsules, 0.75 Gm. each, 
For detailed description consult FOUGERA literature. 


*T.M, A DEVELOPMENT OF GUERBET LABORATORIES 47359 


= FOUGERA = 


E. FOUGERA & CO., INC: Hicksville, Long Island, New York 
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THE CURV-X CASSETTE 


CAMPBELL X-RAY CORP.—Boston 15, Mass. 
Or Your Dealer 


YOU HAVE ONLY ONE PAIR 


Insist upon leaded leather gloves 
THEY CANNOT CRACK 


Order from your dealer, or: 


LIBERTY PROTECTIVE LEATHERS, Inc. 
17-29 Burr Street 
Gloversville, New York 
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\ Just Off Press! 
\ THE MEDIASTINUM 


By 
TED. F. LEIGH, M.D. 
Professor of Radiology 


Emory University School of Medicine 
Director, Department of Radiology 
Emory University Hospital 
Atlanta, Georgia 


and 


H. STEPHEN WEENS, M.D. 
Professor of Radiology and 
Chairman of the Department of Radiology 
Emory University School of Medicine 
Director, Department of Radiology 
Grady Memorial Hospital 
Atlanta, Georgia 


A new convenience to physicians charged 
with accurate diagnosis and treatment of 
chest lesions. This clear and diversified 
reference book covers practically all 
types of both COMMON and RARE 
LESIONS of the mediastinum. 


Two chapters present detailed description 
of gross and radiologic anatomy. Explana- 
tions are given for the many different me- 
diastinal shadows seen on roentgenograms 
of the chest. The lymph node systems are 
described in detail. 


The many diagnostic points are illustrated 
with sketches and films from radiologic ex- 
aminations. 


290 FIGURES WITH AMPLE LEG- 
END DESCRIPTIONS GIVE ADVAN- 
TAGES OF AN ATLAS. 


Pub. Sept. °59, 256 pp., 440 il., $11.50 


CHARLES C THOMAS ¢ PUBLISHER 
301-327 East Lawrence Avenue 
Springfield ¢ Illinois 
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Wolf 


z samtary plastic enema tips 

DESIGNED AND 3 

Use once—then discard 

Made of sanitary polyethylene plastic 
a Saves hospital time and labor 
More comfortable for patient 
is easy withdrawal Practical with barium or any enema solution 


and effortless retention. 
Doctor designed 


Specially constructed end will not slip from hose 


here’s why hospitals, doctors, nurses 
and patients like Wolf ‘N-tips’ 


‘N-tips’ are easier for nurse to insert and withdraw .. . 
easier on patient, who retains tube without 
assistance from nurse, can assume various positions 


‘N-tips’ are faster because there’s no need to clean or sterilize, 
no possibility of leakage or premature release of tube 


‘N-tips’ are more hygienic because there’s no contact from one patient 
to another, no possibility of cross infection 


Prompt availability assured everywhere through your local Wolf distributor 


Write for FREE SAMPLE and further details 


DISTRIBUTED THROUGH RELIABLE DEALERS EVERYWHER 


WOLF X-RAY PRODUCTS, INC 
93 UNDERHILL AVE. BROOKLYN 38, NEW YOR 
BRANCH OFFICE: 1909 W. 9th ST., LOS ANGELES, CAL 


y for immediate use 
to box, 12 boxes 
master carton. 
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vidual polyethylene bags, 
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MANY CANCERS ARE CURABLE...NOW. These are 
words of hope for the thousands of cancer patients who see 
their physicians in time. 


Tremendous gains can be made... now... in three of the most: 


common cancer sites: breast, cervix, rectum. The annual health 
checkup can often detect early cancers in these sites at a time 
when presently available methods of treatment can effect many 
more cures than are being achieved today. 


The American Cancer Society, therefore, in its broad public 
education program, emphasizes the importance of annual 
physical examinations for all adults. 


Together an alerted public and the medical profession can win 


CER SOCIETY 


a major victory over cancer... now. 
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CAN YOU 
USE A 


Service’ 


INYoR 
DARKROOM 


e at no additional cost! 


It’s true. One call to any of the organizations listed below is like hiring an extra technician 


... without extra pay. And look what he does: 


He will thoroughly clean and scrub your tanks, electrically compound 
all chemicals, replace worn plugs without charge, supply prepared re- 
plenishers, completely filtrate all prepared solutions, and eliminate stor- 
age or handling of bulk chemicals. All this with your choice of Ansco, 
DuPont, Kodak solutions or the proven formulae compounded by each 
service organization. Non-staining solutions also available. You pay 
only for the chemicals . . . there is no charge for this service. Why not 


call today? 


-RAY SOLUTION SERVICES 


CONNECTICUT MASSACHUSETTS 
Parker X-Ray Solution Service A. A. X-Ray Solutions 
Hartford—JA 8-7114 Roxbury—HI 5-5335 
New Haven—SP 6-1567 
MICHIGAN 
DISTRICT OF COLUMBIA Albert-Acan X-Ray Solutions 
Ace X-Ray Solutions Detroit—UN 4-0827 
Washington—EX 3-1595 Flint—SU 5-0808 
MARYLAND NEW YORK 
Ace X-Ray Solutions Albert-Acan X-Ray Solutions 
Baltimore—DI 2-0500 Woodside—RA 1-4300 


NEW JERSEY 
Albert-Acan X-Ray Solutions 
UN 3-6511 


OHIO 

Medical & Industrial X-Ray Services 
Cleveland—PR 1-1460 
Toledo—RA 6-7173 
Youngstown—SW 9-0622 


PENNSYLVANIA 
Astor X-Ray Solutions 
Philadelphia—DE 3-2000 
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Will be published in November 1959: 


Antibiotica et Chemotherapia Vol. 7 


Advances 
Edited by O. GSELL, Basel 
Index ca. 350 p., 29 fig., ca. US $14.40 
F. Miczocn (Wien) : Corticosteroide und Antibiotica in der Behandlung der Tuber- 


kulose. 


P. RENTCHNICK (Genéve): Les corticostéroides dans le traitement des maladies infectieuses. 


M. Sprecet-ADOLF Antibiotics in Relation to the Cerebrospinal Fluid. 

(Philadelphia, Pa.) : 

H. ZoLiiKoFer (Ziirich) : Die Corticosteroid-Therapie der Virushepatitis und der _post- 
hepatitischen Erkrankungen. 

D. A. Lone (London) : Relationship Between Susceptibility to Corticosteroids and Resist- 
ance to Infections and Response to Chemotherapy. 

R. NEHER (Basel) : Chemie der Corticosteroide. 

Vol. 4 VI+ 392 p., 50 fig., 1957. US $15.35 


G. Domagk (Wuppertal-Elberfeld) : Experimentelle Grundlagen der Chemotherapie mit 
den Sulfonamiden.—L. Ettlinger (Ziirich): Wirkungsmechanismus der Antibiotica.—A. 
Loubatiéres (Montpellier): Sulfamides hypoglycémiants et anti-diabétiques. (Historique 
et développements récents.)—J. O. Forfar and A. F. Maccabe (Edinburgh) : Erythromy- 
cin—A Review.—F. O. Héring und I. Steinbrecher (Berlin) : Die Chloramphenicolbe- 
handlung des Typhus.—M. Finland and R. L. Nichols (Boston, Mass.) : Novobiocin. 


Vol. 5 


VIII + 336 p., 12 fig., 1958. US $14.40 


J. Biichi und X. Perlia (Ziirich) : Die Weiterentwicklung der Antibiotica als Arzneimittel 
1954-1957.—A. Eyquem (Paris) : Chimiothérapie des hémopathies malignes.—L. Schindel 
(Jerusalem) : Nebenwirkungen von Streptomycin-Dihydrostreptomycin.—L. Mosonyi (Bu- 
dapest) : Die Wirkung der Antibiotica auf die Zellen—C. Bohm (Miinchen) : Die modernen 
Antibiotica und das Dysbakterieproblem. 


Vol. 6 


VIII + 530 p., 23 fig., 60 tab., 1959. US $19.90 


P. Miller (Basel) : Verwendung der Antibiotica im Pflanzenschutz und im Vorratsschutz. 
—H. Ericsson and G. Svartz-Malmberg (Stockholm): Determination of Bacterial Sensi- 
tivity in vitro and its Clinical Evaluation—H. P. Kuemmerle (Tiibingen): Entero- 
Colitis und Antibiotica—W. Weber (Bern): Die Verwendung der Antibiotica in der 
Tierernahrung.—J. Francois et M. Th. Van Leuven (Gand): Les sulfamides et les anti- 
biotiques en ophtalmologie. Etude expérimentale et clinique-—E. Freerksen, E. Kriiger- 
Thiemer und M. Rosenfeld (Borstel): Cycloserin (D-4-Amino-isoxazolidin-3-on). —G. 
Bickel (Genéve) : Les nouveaux corticostéroides et leurs applications en médecine interne. 


The volumes 1-7 are available (ask for catalogue) 


BASEL 11 £(Switzerland) S. KARGER NEW YORK 
For U.S.A.: Albert J. Phiebig, P.O. Box 352, White Plains, N.Y. 
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the Key 


to reduced radiation exposure 


Constant research, development and perfection in Gevaert 
laboratories today bring you as fine and fast a film as 
dedicated technicians can produce. Even with a sharp 
reduction in exposure, your Gevaert film will enlighten 
your view box with a radiograph of gratifying brilliance 
and clarity. Seeing is believing. 


La 


i “NE PLUS ULTRA” 


X-RAY FILM 


Exclusive Distributors: Low X-Ray Film Corporation, 161 Sixth Avenue, New York 13, N. Y. © Other Offices: 9109 Sovereign Row, 
Dallas 35, Texas © 725 No. Highland Ave., Los Angeles 38, Calif. © 6611 No. Lincoln Ave., Chicago 45, Ill. © Nationwide Warehousing 
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SECOND EDITION: Completely Revised 
and Reset from New Type 


RADIOLOGIC EXAMINATION OF 
THE SMALL INTESTINE 


y 


ROSS GOLDEN, M.D. 

Visiting Professor of Radiology 
University of California at Los Angeles 
Professor Emeritus of Radiology 
Columbia University 
Formerly, Director of Radiology 
The Columbia-Presbyterian Medical Center 
New York City 


Assembles specific information to help in the detection of 
diseases and disorders of the small intestine as disclosed by 
radiologic methods of examination. This is a volume designed 
particularly for the radiologist who plays an essential role 
in the investigation of patients with such symptoms as abdom- 
inal pain, bleeding, diarrhea, etc., which may have their origin 
in the intestine. 


Doctor Golden approaches the subject in his usual thoroughly 
scientific manner, covering .. . 


e Various types of opaque materials 

e Technics of examination 

e Basic facts of embryology, anatomy, and physiology 

e Physical characteristics of abnormal areas 

e Changes in the small intestine produced by certain 
operations 

e Abnormalities in the mucosa! pattern produced by 
parasites 

e Effects of some of the less common diseases such as 
amyloidosis, scleroderma, purpura, etc. 


e Conditions of developmental origin 


The ability of the radiologic method of examination to uncover 
evidence of organic diseases of the intestine is emphasized. 


THE EXAMINATION, WHEN PROPERLY DONE, 
DOES DISCLOSE ABNORMALITIES RESULTING 
FROM INFLAMMATORY LESIONS AND FROM 
BOTH BENIGN AND MALIGNANT TUMORS IN A 
HIGH PERCENTAGE OF CASES. 


Publication date November 1959 576 pages (7 x 10) 
$28.50 219 illustrations 


A Most Helpful Companion 
to the Radiologist 


“Dr. Golden has had a tremen- 
dous experience in the investi- 
gation of the small intestinal tract 
and he has made every effort to 
correlate unusual  roentgeno- 
graphic findings with operative 
and clinical observations, thereby 
presenting the medical profession 
with a book that is of real signifi- 
cance.”—Radiology 


“While encyclopedic in its ap- 
proach, the book is terse in its 
presentation and profusely illus- 
trated. No one attempting serious 
X-Ray studies of the digestive 
tract should hesitate to buy the 
book.”—American Journal of Di- 
gestive Diseases 


“Marks a milestone in the ad- 
vance of roentgenology .. . 
should become the constant com- 
panion of every roentgenologist 
who hopes to qualify as such... 
it is no exaggeration to say that 
no more important or thought- 
provoking book has been issued 
in the  field.”.—The American 
Journal of Roentgenology, Ra- 
dium Therapy and Nuclear Medi- 
cine 


“This book is a valuable contribu- 
tion to the literature on intestinal 
radiology and warrants well the 
attention of the radiologist, the 
internist, and the abdominal sur- 
geon. The author’s style is clear 
and concise, the illustrations 
are well reproduced and _ the 
entire content is well indexed for 
ready reference. The book is 
documented by an extensive bibli- 
ography, which is as much a com- 
mentary on the author’s approach 
to this subject as his thorough 
painstaking method of radiologic 
examination.”—American Medi- 
cal Association Journal 


CHARLES C THOMAS ¢ PUBLISHER 301-327 E. Lawrence Ave. SPRINGFIELD ¢ ILLINOIS 
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— in rolled sheeting and made 


ersonal protection and into other 
for medical and industrial 


an Exclusive 
it's GUARANTEED TECHNICAL DATA: 


* Lead equivalence — tested 


for ONE YEAR! specifications. 


NOM. MIN. LEAD 
] ti 030" (1/32") 
(ve 


* No change after exposure 
to 1,000,000 roentgens; no 
change after exposure to 
Ultra Violet and Infra Ray. 

* No change after alternate 
freezing and heating. 

* Density 4.60 

* Tensile strength 1400 Ibs. 
per sq. inch. 

* Each lot is X-ray laboratory 
tested for compliance with 
specifications. 


of 
inyl and Lead 


o radiation protective aprons for 


plications. 
PRICE LIST 
‘Cat. No. Description Ship Wt. Price 
901 SHEETING—.25mm lead equivalent—nominal thickness 1/32”. % tbs. sq. ft Sq. ft. $1.35 
. 
902 SHEETING—.50mm lead equivalent—nominal thickness. 1/16”. 1% Ibs. sq. f. Sq. ft. $2.70 
903 SHEETING—1.00mm lead equivalent thickness 1/8”. 3 the. oq. 0 Sq. ft. $5.40 
900 COAT APRON—TWO PLY—.50mm lead equivalent, 24” wide x 
38” long from neckline to bottom. 13 Ibs Each $34.50 
904 COAT APRON—SINGLE PLY—.50mm lead equivalent, 24” wide x 
38” long from neckline to bottom. 13 Ibs Each $33.00 
905 COAT APRON—TWO PLY—.50mm lead equivalent, 24’ wide x 
44” long from neckline to bottom. 15 Ibs. Each $38.40 
906 COAT APRON-—SINGLE PLY—.50mm lead equivalent, 24” wide x 
44” long from neckline to bottom. 15 Ibs. Each $36.00 - 
907 COAT APRON—SINGLE PLY—.25mm lead equivalent, 24” wide x Guarantee: ’ 
38” long from neckline to bottom. 8 Ibs. Each $29.25 Material and workmanship 
908 COAT APRON—SINGLE PLY—.25mm lead equivalent, 24” wide x guaranteed for one year. 
44” long from neckline to bottom. 9 Ibs. Each $32.25 
909 STRAP APRON—SINGLE PLY—.50mm lead equivalent, 24” wide x 
36” long. 10 Ibs. Each $21.00 
910 STRAP APRON—SINGLE PLY—.50mm lead equivalent, 24’ wide 
x 42" long. 12 Ibs. Each $24.00 
m1 STRAP APRON-—SINGLE PLY—.25mm lead equivalent, 24” wide 
x 36” long. 6 lbs. Each $18.90 
912 STRAP APRON—SINGLE PLY—.25mm lead equivalent, 24” wide 
x 42” long. 7 Ibs. Each $21.30 
fe * All coat aprons have top and intermediate ties. Intermediate ties are long enough to tie in front 
if desired. 
* All strap aprons have wide webbed adjustable straps with snap fasteners attaching to reinforced 
rings. 
* Prices F.0.B. Brooklyn, N.Y. * Prices subject to change without notice. | 
SOLD THROUGH YOUR DEALER SEND FOR OUR LATEST CATALOG 


You are cordially invited to visit our plant and tour its facilities 


BAR-RAY PRODUCTS, INC. 


| 209-25th Street, Brooklyn 32,N.Y. Telephone: SOuth 8-1020 


Stainless Steel Processing Systems @ Isotope Fume Hoods and Labs @ Film Transfer Cabinets @ Thermostatic Valve Assemblies 
Lead Lined Chests and Safes @ Archer Lead Glass Gowns @ Lead Protective Screens @ lead Insulated Hoods 


_D. Uniform density throughout. 
| E. Extremely flexible ar pliab e. 
| G. Acid and alkali resistant. — —_— | 


Nothing can 
spare you con- 
cern and a certain embarrassment if tube 
failure disrupts busy x-ray schedules — but 
General Electric can spare you further delay. 
G-E x-ray offices everywhere are geared to 
rush you a new tube immediately, thanks to 
our coast-to-coast Tube Replacement Service. 
There’s nothing to compare with it in the 
industry. 


xlii 


How chilly the waiting room 
when your x-ray tube “goes out”...! 


Call General Electric X-Ray 
for tube replacement fast 


Replacements are stocked at offices strate- 
gically located throughout the U.S. and 
Canada — genuine Coolidge tubes, known for 
quality that guarantees long, economical serv- 
ice. Replacement is performed “on the spot” 
by our skilled, factory-employed servicemen. 

So next time it’s your tube that fails, get 
immediate service by calling your local G-E 
x-ray office. Their telephone is listed in the 
yellow pages of your directory. 
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EXPLORATORY 
FENESTRATION 


of left humerus with partial removal by 
curettement of a lesion in the marrow cavity. 


Radiographs. preoperative and postoperative. Color 


photographs, showing essential steps in the surgery. 


1. Incision at anterolateral aspeet of the arm near insertion of 
the deltoid muscle. 


(Turn page for additional illustrations) 


& : teal surface of cortex. Lesion occupies: 
the proximé half o the shal extending to” 
it made on Kodak Royal Blue, fastest avail 
able medical x-ray film, designed expressh 


Exploratory Fenestration (Continued) 


The color photographs reproduced on this and the surgeon for teaching and review, as well as black- 
preceding page were made on Kodak Ektachrome and-white prints for files—definitive, fully objective 


roll film. 2 x 2 slides. also. were available to the materials for use any ime. anywhere! 


2. Small cortical window has been made in the humerus 
showing the underlying pathologic lesion. 


5. Technician preparing to radiograph patient in surgery 
to show extent of dissection in marrow cavity. Radiographs 
read wel, gave surgeon quick progress picture. | 


3. Cortical window has been enlarged and the lesion 
in the marrow cavity partially curetted. 

Note: Kodak Ektachrome roll film, used to make the 
illustrations for this picture sequence, may also be 
obtained for miniature cameras and sheet-film cameras. 


Postoperative radiograph made week following exploratory 
fenestration. Examination of resected tissue showed lesion 
in place, one for suction, the other for insertion of to be a chondrosarcoma. 

antibiotics. 


4. Wound prior to closure. Two polyethylene tubes 


Order Kodak x-ray products from your Kodak x-ray dealer, 
Kodak photographic products from your Kodak photographic dealer. 


Medical Division, EASTMAN KODAK COMPANY, Rochester 4, N. Y. 
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GLOSSARY OF WORDS AND PHRASES USED 
IN RADIOLOGY AND NUCLEAR MEDICINE: 
Prepared from Various Sources for Medical Secre- 
taries, X-Ray Technicians and Residents in Radi- 
ology by Lewis E. Etter, University of Pittsburgh 
School of Medicine. At long last—help for the 
radiologist in training a medical secretary in the 
particular terminology of his specialty. Includes 
all the words and phrases commonly used in radi- 
ology. Short definitions enable the secretary to 
attain a more intelligent comprehension of what 
she is writing. Particularly valuable to the resi- 
dent in radiology is the section on “Writing Radio- 
logical Reports.”” Sample roentgenological reports 
are included covering all the usual fields of radio- 
logical exploration. Cross references are frequent 
with inclusion of synonyms and eponyms. Publica- 


tion date January 1960 


CINEFLUOROGRAPHY. Proceedings of the First 
Annual Symposium on Cinefluorography, Spon- 
sored by the Department of Radiology, University 
of Rochester, School of Medicine and Dentistry, 
Rochester, New York. Edited by George H. S. 
Ramsey, Theodore A. Thristan, James S. Watson, 
Jr., Sydney Weinberg, and William S. Cornwell, 
all of the University of Rochester. If you wish to 
broaden your understanding of technics and ap- 
paratus used in cinefluorography, you will welcome 
this seminar-symposium which enables many users 
to follow through on their objectives in mutual 
exchanges and exposures of ideas and experiences, 
with scientists and manufacturers in these discus- 
sions of common and general problems. A solid, 
practical volume to aid the roentgenologist in 
comparing, analyzing and evaluating equipment 
and technics, in employing cinefluorography as a 
clinical tool, or in using this apparatus to evaluate 
normal and abnormal anatomy and_ physiology. 
Publication date December 1959 


6 NEW BOOKS FOR ROENTGENOLOGISTS 


ROENTGEN EXAMINATIONS IN ACUTE AB- 
DOMINAL DISEASES (Second Edition) by J. 
Frimann-Dahl, Chief of the Roentgen Department, 
Ulleval Hospital, Oslo, Norway. Foreword by Owen 
H. Wangensteen. Completely rewritten with many 
new chapters, such as Experimental Ileus, Volvulus 
of the Right Colon, Acute Pancreatitis. Over 200 
new illustrations. ‘Time has shown that X-Ray ex- 
amination in emergencies gradually is on the in- 
crease. This book as a GUIDE is indispensable for 
the individual radiologist or the X-Ray depart- 
ment. All pathological cases presented have been 
verified either at operation, necropsy, or by the 
clinical course. Publication date December 1959 


RADIATION BIOLOGY OF THE VICIA FABA 
IN RELATION TO THE GENERAL PROBLEM 
by John Read, University of Otago, Dunedin, New 
Zealand. A complete picture of what we know 
about the actions of ionizing radiations on the 
root of the broad bean, vicia faba. In concluding 
chapters an attempt is made to produce an inte- 
grated scheme in explanation of the observed 
effects and to bring out the close parallels which 
exist between the responses of the bean root and 
those of other organisms and human tissues. By 
careful and painstaking explanation the author 
unlocks the key to unfamiliar names, symbols, ab- 
breviations and phrases which seem to consist of 
everyday words yet carry a specialized meaning. 
Publication date January 1960 


DIAGNOSTIC RADIOISOTOPES by Charles A. 
Owen, Jr., Mayo Clinic aand Mayo Foundation. 
From daily experience in the Clinical Pathology 
Laboratory of the Mayo Clinic comes 1) very de- 
tailed information on radioisotope tests firmly 
established as diagnostically useful 2) in less detail 
a review of tests that may find a place in the 
diagnostic laboratory 3) a listing of technics still 
too new to be detailed. Exactly and clearly out- 
lines HOW TO CARRY OUT THE TESTS. This 
book is packed with guides and reliable agents for 
the daily use of the radiologist who actively directs 
tests. Pub. Sept. ’59, 448 pp., 112 il., $15.75 


CHARLES C THOMAS @ PUBLISHER 301-327 E. Lawrence Ave. 


RADIOLOGIC RECORDS by Sister Christina 
Spirko, St. Mary's Hospital, Amsterdam, New York. 
“In the present monograph the author has at- 
tempted what no other has seen fit to do. She has 
set out to collect, systematize, and explain the vari- 
ous ways in which radiologic records may be man- 
aged, and has succeeded admirably in accomplish- 
ing her goal.’’—From the Foreword by Joseph 
Selman, M.D. This is the FIRST AND ONLY 
PUBLISHED WORK IN THE FIELD—a complete 
compendium of all aspects of radiologic records 
and business office procedure: numbering, filing, 
and indexing of records, compilation of statistical 
data, and exercise of controls. Sister Christina 
writes with an authority and thoroughness that 
stem from over twenty years of highly successful 
administrative and teaching experience. Publica- 
tion date November 1959 


SPRINGFIELD @ ILLINOIS 
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Tew 
RADIOLOGIC RECORDS 


SISTER CHRISTINA SPIRKO, 
C.S.J., R.T., B.S. in R.T., M.A. 


Associated with the Department of 
Roentgenology, St. Mary’s Hospital, Am- 
sterdam, New York. Instructor in Soci- 
ology, St. Mary’s School of Nursing, Am- 
sterdam, New York. Editor X-Ray Col- 
umn, Hospital Management, Chicago, 
Illinois. 


Presenting the FIRST AND ONLY 
PUBLISHED WORK IN THE FIELD 
—a complete compendium of all aspects 
of radiologic records and business 
office procedures. 


The guiding principle throughout: TO 
SET FORTH THE ESSENTIALS FOR 
GOOD ORGANIZATION AND EFFI- 
CIENT HANDLING OF THE MANY 
ASPECTS OF RECORD MANAGE- 
MENT. 


¢ Numbering, filing, and indexing 
of records 


¢ Compilation of statistical data 
e Exercise of controls 


HOSPITAL RADIOLOGICAL | DE- 
PARTMENTS will, for the first time, 
have a great fund of worthwhile material 
on recording and filing the multiplicity 
of data with which the practice of radi- 
ology is concerned. RADIOLOGISTS 
and their assistants can compare their 
methods with those in current use. The 
young radiologist will find here a store- 
house of useful information to aid him in 
establishing his office records on a sound 
basis. INSTRUCTORS RADIO- 
LOGIC TECHNOLOGY can turn to 
Sister Christina’s work as a teaching aid 
of significant value. 


“In the present monograph the author 
has attempted what no other has seen fit 
to do. She has set out to collect, systema- 
tize, and explain the various ways in 
which radiologic records may be man- 
aged, and has succeeded admirably in 
accomplishing her goal.”—From_ the 


Foreword by JOSEPH SELMAN, M.D. 
Publication date November 1959 


CHARLES C THOMAS @ PUBLISHER 
301-327 East Lawrence Avenue 
SPRINGFIELD @ ILLINOIS 


Publication Date September 1959 


CONSOLIDATED 
INDICES 


Volume V 
embracing 
The American Journal of Roentgenology 
aaa Radium Therapy Wes 
and Nuclear Medicine 
Volumes 69-78 (1953-1957) 


This index increases the usefulness of yo 
back issues of AJP by 100 times. A 
THOROUGH JOB: Not only the title of 


each article has been indexed, but each article 


and volume has been indexed page by page in 
the same manner that textbooks are indexed 
. . . facilitating ease and accessibility of the 
given articles in the various volumes which 
thisindex includes. 
Includes: Editorials, obituaries, corres 
ence, book reviews and abstracts carefully in- 
dexed as to subjects and authors. About 28,000 
SEPARATE LISTINGS! 

If you have any occasion to refer to “The 
American Journal of Roentgenology, Radium 
Therapy and Nuclear M edicine,” you'll save 
hours by using this index. If you do any writ- 
ing in this field, you can’t do without 


470 pp. (7344x10%) 


“Volume I (1903-1937)* 
Volume II (1938-1942) 
Volume III (1943-1947) 
Volume IV (1948-1952) 
Volume V (1953-1957) 
chasers outside U.S.A. should send cash 
order. Delivery, postpaid, ‘guaranteed, 
Yolume I supplied only in orders f 
complete set (Volumes I-V) 


HARLES C THOMAS © PUBLISHER — 
301-327 East Lawrence Avenue ® Springfield, Illinois 
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An Authorized Binding 
for 
THE AMERICAN JOURNAL OF 
ROENTGENOLOGY 
RADIUM THERAPY AND 
NUCLEAR MEDICINE 


Arrangements have been made for subscribers to 
have their journals bound into distinctively de- 
signed books. 


Six issues, January through June or July through 
December, bound in best grade garnet washable 
buckram imprinted with your name on cover, cost 
but $4.45 per volume. 


Bound journals serve as an immediate reference 
for research and information. Properly displayed, 
they create a psychological impact on the patient, 
implying the time and effort spent to keep up-to- 
date on the most modern techniques and treatment. 
Ship journals parcel post. Within thirty days after 
receipt, bound volumes will be shipped prepaid 


anywhere in the U.S.A. Full remittance must ac- 
company order. 


PUBLISHERS’ AUTHORIZED 
BINDERY SERVICE 


(Binders of all Journals) 
5811 W. Division Street, Chicago 51, Illinois 


NOW YOU CAN ADD AN X-RAY FILE 
BUILD—BUILD—BUILD—WITH THE 

HANLEY ECONOMY 14x17 X-RAY CABINET 

| SPECIAL DESIGN SLIDING DOORS 

| 


NEW INTENSIFYING SCREENS—50% DISCOUNT 
APPROVAL GUARANTEED—F.O.B. FACTORY—CATALOGUE 
HANLEY MEDICAL EQUIPMENT CO. 
5614 South Grand X-Ray Division St. Louis 11, Mo. 


THE MOST EXPERIENCED 
FILM BADGE SERVICE 
ST. JOHN X-RAY LABORATORY 
CALIFON, NEW JERSEY 
Established 1925 


In reply io advertisers please mention 
that you saw their advertisement in THE 
AMERICAN JOURNAL OF ROENTGEN- 
OLOGY, RADIUM THERAPY AND NU- 
CLEAR MEDICINE. 


CHARLES C THOMAS - PUBLISHER 
Springfield - Illinois 


THE JOURNAL OF THE CANADIAN 
ASSOCIATION. OF. RADIOLOGISTS 


published quarterly: March, June, September and De- 
cember. It is the official organ of The Canadian 
Association of Radiologists. 


Price: $2.00 per annum in Canadian or equivalent funds, 


The Canadian Association of Radiologists, 
Suite 305, 1555 Summerhill Avenue, 
Montreal 25, Quebec, Canada, 


Please enter my subscription to the JOURNAL OF THE CANADIAN ASSOCIATION OF RADIOLOGISTS, for which my cheque 


is enclosed. 


(please print) 

(please print) 
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For late autumn publication 


BRITISH JOURNAL OF RADIOLOGY 
SUPPLEMENT No. 8 


THE SELLA IN HEALTH AND DISEASE 
THE VALUE OF THE RADIOGRAPHIC STUDY OF THE SELLA TURCICA 
IN THE MORBID ANATOMICAL AND TOPOGRAPHIC DIAGNOSIS 
OF INTRACRANIAL TUMOURS 


By Mahmoud El Sayed Mahmoud, Ph.D.Rad., M.B., B.Ch., D.M.R.E. 


geons, neurologists and neuropathologists. 


Price 35s. (25s. to members) —U.S.A. $6.00 


Obtainable from 


THE BRITISH INSTITUTE OF RADIOLOGY 
32 WELBECK STREET, LONDON W.1 


and from leading booksellers all over the world 


This is the first diagnostic supplement to the British Journal of Radiology to be published. 
The author has analysed in great detail, the sellae of 617 cases with confirmed intracranial 
space-occupying lesions. He discusses the anatomy, radiology, microradiology and histology 
exhaustively. Well over 100 half-tone illustrations of excellent quality and detail are included. 

Without doubt, it is the most comprehensive and up-to-date study of the sella turcica yet 
to appear. Since the sella is probably the most important bony structure in the skull from the 
neuroradiological aspect, this volume is a “must” for all diagnostic radiologists, neurosur- 


Also available: 


SUPPLEMENT No. 1 
CERTAIN ASPECTS OF THE ACTION OF RADIATION ON LIVING CELLS 
Edited by F. G. SPEAR. Price 16s. 


SUPPLEMENT No. 2 
SOME APPLICATIONS OF NUCLEAR PHYSICS TO MEDICINE 
By W. V. MAYNEORD. Price 35s. 


SUPPLEMENT No. 3 
CARCINOMA OF THE LARYNX 
By F. BACLESSE, with a Statistical Report on cases treated with X rays only, 
by R. W. GUNDERSON. 
Price 25s. 


SUPPLEMENT No. 4 
CANCER OF THE BREAST. A REVIEW 
By D. W. SMITHERS, P. RIGBY-JONES, D. A. G. GALTON and P. M. PAYNE 
Price 22s. 6d. 


SUPPLEMENT No. 6 
RECOMMENDATIONS OF THE INTERNATIONAL COMMISSION ON 


RADIOLOGICAL PROTECTION 
Price 10/6d. 


SUPPLEMENT No. 7 
THE MEASUREMENT OF BODY RADIOACTIVITY 
Price 25s. 
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Now-—100% automatic 
x-ray spot-filming in the 


improved Aristocrat II 


Wait ’till you try your hand at this one! The 
new Aristocrat spot-film unit has gone auto- 
matic in every way ...in cassette transfer... 
phototiming* ...and film sequencing. ““Knows” 
what you want through each step in fluoroscopy. 
Lets you select reciprocating or stationary spot- 
film grids in grid ratio you want... grids are 
easily interchangeable.* Even change fluoros- 
copic kv any time by direct control at screen 
side!* “Pop-up” cassette ejection tops every- 
thing for trouble-free cassette changing. Ac- 
cepts both molded-rubber and current model 
metal frame cassettes—8x10 in either direction 
... 10x12 lengthwise of table. 


There’s much more to the improved General 
Electric Aristocrat: A new flush top that mini- 
mizes bothersome barium traps... cleans edge 
to edge with the swipe of a cloth. Table angula- 
tion smooth and fast . . . with automatic stop at 
horizontal. Plus automatic shutter limiter and 
fully enclosed table. And the Aristocrat offers 
today’s most complete selection of tube sup- 
ports, including the remarkable new “disappear- 
ing cable” G-E overhead tube hanger. It’s truly 
radiology’s biggest value in diagnostic x-ray. 
Ask your G-E representative for full details 
on the new Aristocrat. Or just write X-Ray 
Department, General Electric Company, 
Milwaukee 1, Wisconsin, Room A-121. 


*Optional 
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